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CONTACT  INFORMATION 

ArMA — Contact:  Arizona  Medical  Association,  810  W Bethany  Home  Rd,  Phoenix.  AZ 
85013.(602)246-8901. 

Mayo  Clinic-Scottsdale — Contact:  Postgraduate  Courses.  Mayo  Clinic-Scottsdale.  (602) 
301-7447. 

U of  A — Contact:  University  of  Arizona  College  of  Medicine,  Arizona  Health  Sciences 
Center.  Tucson,  AZ  85724.  (520)  626-7832;  (800)  328-5868. 


CALIFORNIA,  HAWAII,  AND  NEVADA 

This  listing  of  continuing  education  programs  in  California, 
Hawaii,  and  Nevada  is  supplied  by  the  Committee  on 
Continuing  Medical  Education  of  the  California  Medical  As- 
sociation. All  courses  and  meetings  listed  have  been 
approved  for  Category  I credit  toward  the  CMA  Certificate 
in  Continuing  Medical  Education.  To  have  accredited 
courses  listed  here,  please  send  information  at  least  two 
months  in  advance  to  Paulette  Richardson,  Continuing 
Medical  Education,  California  Medical  Association,  PO  Box 
7690,  San  Francisco  94120-7690;  or  phone  (415)  882- 
3387.  For  more  information  on  accreditation  or  certifica- 
tion, please  write  to  the  above  address. 


ALLERGY 

January  18-23,  1998 — 36th  Annual  Scientific  Session  of  The  Western  Society 
of  Allergy  and  Immunology,  Four  Seasons  Resort,  Wailea  in  Maui,  Flawaii. 
For  more  information  contact  Rebecca  Gough,  Exec.  Administrator,  PO  Box 
1 1 22,  Roanoke,  Texas,  76262;  (8 1 7)  49 1 -26 1 6,  Fax  (8 1 7)  49 1 -224 1 . 


ANESTHESIOLOGY 

January  7-10,  1998 — UCSD  Anesthesiology  Update  1998.  UCSD  at  Hotel 
del  Coronado.  San  Diego.  Wed.-Sat.  18  hrs.  Contact:  Carol  Heil  (619) 
543-2188. 

May  17-22,  1998 — UCSD  Anesthesiology  Review  Course,  UCSD  at  La 
Jolla  Marriott,  San  Diego.  Sun.-Fri.  37.5  hrs.  $600.  Contact:  Carol  Heil 
(619)  543-5202. 

CARDIOLOGY 

January  16-17,  1998 — Radiotherapy  to  Reduce  Restenosis,  Scripps  Clinic  at 
Sheraton  Grande  Torrey  Pines  Hotel,  La  Jolla.  Fri.-Sat.  16.5  hrs.  Contact: 


Laurel  Steigerwald,  Scripps  Clinic  Dept.  Academic  Affairs  403c,  10666  N. 
Torrey  Pines  Road,  La  Jolla  92037.  (619)  554-8556. 

January  24,  1998 — Heart  Failure,  Ritz-Carlton  Huntington  Hotel,  Pasadena. 
Sat.  5 hrs.  Contact:  USC  School  of  Medicine,  Postgraduate  Div.,  1975 
Zonal  Ave.,  KAM  307,  Los  Angeles,  90033-1039.  (800)  USC- 1 1 19,  fax 
(213)  342-2152, 

January  30-February  1,  1998 — Clinical  Nuclear  Cardiology:  Case  Review 
With  the  Experts.  American  College  of  Cardiology  at  Cedars-Sinai  Med- 
ical Center,  Los  Angeles.  Fri.-Sun.  19  hrs.  Contact:  ACC  Registration  Sec- 
retary, Extramural  Programs  Dept.,  (8(X))  253-4636,  ext.  695. 

February  19-21,  1998 — Cardiovascular  Health:  Coming  Together  for  the 
21st  Century.  UCSF  at  Hyatt  Regency  Embarcadero  San  Francisco. 
Thurs.-Sat.  Contact:  UCSF. 

May  7-9,  1998 — 8th  Annual  Symposium  on  Coronary  Stenting.  Scripps 
Clinic  at  Sheraton  Grande  Torrey  Pines  Hotel.  La  Jolla.  Thurs.-Sat.  Con- 
tact: Laurel  Steigerwald,  Scripps  Clinic  (619)  554-8556. 


COMPUTER  TECHNOLOGY 

January  28-31,  1998 — Medicine  Meets  Virtual  Reality:  Art,  Science, 
Healthcare  Evolution.  UCSD  at  San  Diego  Hyatt  Regency.  Wed.-Sat. 
Contact:  Karen  Morgan  (760)  751-8841. 


DERMATOLOGY 

January  15-18,  1998 — Practical  Dermatology  for  the  Primary  Care  Physi- 
cian. San  Diego.  Sponsored  by  Continuing  Medical  Education  Associates. 
Hyatt  Regency  La  Jolla,  San  Diego.  Method,  AV,  L.  SB.  W.  $575. 
Thurs.-Sun.  20  hrs.  credit:  AMA,  AOA,  AAFP.  Information:  Victoria  Gon- 
zales, P.O.  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619) 
674-5200. 

January  31-February  1 — Melanoma  1998:  8th  Annual  Cutaneous  Malig- 
nancy Update.  Scripps  Clinic  at  Scripps  Memorial  Hospital,  La  Jolla. 
Sat.-Sun.  1 1.5  hrs.  Contact:  Jill  Hofmans,  Scripps  Clinic,  (619)  554-8556. 

May  3-6,  1998 — Practical  Dermatology  for  the  Primary  Care  Physician. 
Las  Vegas.  Sponsored  by  Continuing  Medical  Education  Associates.  Cae- 
sar’s Palace  Las  Vegas.  Method,  AV.  L.  SB,  W.  $575.  Sun.-Wed.  20  hrs. 
credit:  AMA.  AOA,  AAP,  AAFP.  Information:  Victoria  Gonzales,  P.O.  Box 
270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


EMERGENCY  MEDICINE 

February  27-March  3,  1998 — Critical  Care  Medicine.  Las  Vegas  Hilton  Ho- 
tel, Las  Vegas.  Fri.-Tues.  26  hrs.  Cost:  $785/MD,  $585/Allied  Health.  Con- 
tact: USC  School  of  Medicine.  Postgraduate  Div.,  1975  Zonal  Ave.,  KAM 
307,  Los  Angeles  90033-1039.  (800)  USC-1 1 19.  fax  (213)  342-2152. 

February  16-20,  1998 — Emergency  Medicine  Symposium  I.  UCSD  at  La  Jolla 
Marriott  San  Diego.  $495.  Mon.-Fri.  32  hrs.  Contact:  OCME  (619)  534-3940. 

March  25-27,  1998 — 14th  Annual  Advances  in  Emergency  Medicine. 
UCSF  at  Radisson  Miyako  Hotel.  San  Francisco.  Wed.-Fri.  17  hrs.  $520. 
Contact:  UCSF  (415)476-5208. 

April  20-24,  1998 — Emergency  Medicine  Symposium  HI.  UCSD  at  La  Jolla 
Marriott,  San  Diego.  Mon.-Fri.  32  hrs.  $495.  Contact:  OCME  (619)  534- 
3940. 

May  11-15,  1998 — Emergency  Medicine  Symposium.  UCSD  at  La  Jolla 
Marriott,  San  Diego.  Mon.-Fri.  16  hrs.  $225.  Contact:  OCME  (619)  534- 
3940. 

May  15-16,  1998 — Trauma/Critical  Care.  Ritz-Carlton  Huntington  Hotel, 
Pasadena.  Mon.-Tues.  14  hrs.  Contact:  USC  School  of  Medicine.  Postgrad- 
uate Div.,  1975  Zonal  Ave..  KAM  307.  Los  Angeles  90033-1039.  (800) 
USC-1119,  fax(213)  342-2152. 

May  13-16 — Semiannual  Wound  Management  Workshop.  UCSD  at  La 
Jolla  Marriott.  San  Diego.  Wed.-Sat.  15  hrs.  $475.  Contact:  Edith  Book- 
stein  (619)  454-3212. 


ENDOCRINOLOGY 

March  5,  1998 — Diabetes  Update.  UCSF  at  Radisson  Miyako  Hotel,  San 
Francisco.  Thurs.  7.5  hrs.  $195.  Contact:  UCSF  (415)476-5208. 

March  6-7,  1998 — Advances  in  Endocrinology  and  Metabolism.  UCSF  at 
Radisson  Miyako  Hotel,  San  Francisco.  Fri.-Sat.  11  hrs.  $310.  Contact: 
UCSF  (415)476-5208. 


6 W|M,  lanuary  1998— Vol  168,  No.  1 


CONTINUING  MEDICAL  EDUCATION 


FAMILY  PRACTICE/PRIMARY  CARE 

Januar>'  15-18.  1998 — Practical  Dermatology  for  the  Primary  Care  Physi- 
cian. Continuing  Medical  Education  Associates  at  Hyatt  Regency,  La  Jolla. 
Thurs.-Sun.  20  hrs.  $575.  Contact:  Victoria  Gonzales  (800)993-2632. 

February  13-15.  1998 — ACMS  39th  .Annual  Medical  Winter  Clinics.  Shore 
Lodge  Inn,  McCall.  Idaho.  9 hrs.  Contact:  Judy  Bamingham  (208)  336-2930  or 
Marie  Chester  (208)  331-1478. 

February  13-16,  1998 — California  Academy  of  Family  Physicians’  50th  An- 
nual Scientific  Assembly.  Anaheim  Hilton  & Towers,  Anaheim.  Up  to  36.5 
hrs.  Contact:  (415)  394-9121. 

April  9-10,  1998 — Annual  Review  in  Family  Medicine:  Controversies  and 
Challenges  in  Primary  Care.  Stanford  Court  Hotel.  San  Francisco.  14  hrs. 
$375  ($425  if  postmarked  after  February  26).  Contact:  Program  Coordina- 
tor. Dept,  of  Family  and  Community  Medicine.  UCSF  School  of  Medicine, 
500  Parnassus  Ave.,  MU-3E,  San  Francisco  94143-0900.  (415)  476-5250. 

February  5-6.  1998 — Clinical  Allergy  and  Immunology  for  Primary  Care 
Familv  Physicians.  UCSF  at  Radisson  Miyako  Hotel,  San  Francisco. 
Thurs.-Fri.  7.5  hrs,  $125.  Contact:  UCSF  (415)476-5208. 

February  12-15,  1998 — Office  Gynecology  and  Women’s  Health  for  the 
Primary  Care  Physician.  UCSF  at  Hyatt  Islandia,  San  Diego.  Thurs.-Sun. 
20  hrs.  $575.  Contact:  Victoria  Gonzales  (800)993-2632. 

March  14,  1998 — Gastroenterology  and  Hematology  Update  for  the  Pri- 
mary Care  Physician  and  Hands-On  Flexible  Sigmoidoscopy  Work- 
shop. UC  Davis  at  Cancer  Center  Auditorium,  Sacramento.  Sat.  6 hrs. 
$105.  Contact:  UCD  (917)734-5390. 

April  18,  1998 — Cardiology  for  the  Primary  Care  Physician.  UC  Davis  at 
UCDMC  Cancer  Center  Auditorium,  Sacramento.  Sat.  Contact:  (916)  734- 
7203. 

April  23-26,  1998 — Office  Orthopedics  and  Bone  Radiology  for  the  Pri- 
mary Care  Physician.  Continuing  Medical  Education  Associates  at  Hyatt 
Regency.  San  Francisco.  Thurs.-Sun.  20  hrs.  $575.  Contact:  Victoria  Gon- 
zales (800)  993-2632. 

May  15-19,  1998 — Primary  Care  Essentials.  San  Francisco.  Sponsored  by 
Continuing  Medical  Education  Associates.  Grand  Hyatt  on  Union  Square 
San  Francisco.  Method,  AV,  L,  SB.  W.  $750.  Fri.-Tues.  32  hrs.  credit: 
AMA.  AOA.  AAFT.  Information:  Victoria  Gonzales,  P.O.  Box  270469,  San 
Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

July  6-9,  1998 — Family  Practice  Board  Review  Course.  Fairmont  Hotel, 
San  Francisco.  25  hrs.  $475  ($525  if  postmarked  after  May  25).  Contact: 
Program  Coordinator,  Dept,  of  Family  and  Community  Medicine.  UCSF 
School  of  Medicine.  500  Parnassus  Ave.,  MU-3E.  San  Francisco  94143- 
0900.  (415)476-5250. 


GERIATRICS 

May  7-8, 1 998 — Latest  Advances  in  Alzheimer’s  Disease.  UCSD  at  San  Diego. 
Thurs.-Fri.  16  hrs,  $225,  Contact:  Phyllis  Lessin/Joyce  Zilner  (619)  662-5800. 


INFECTIOUS  DISEASE 

February  6-7,  1998 — 16th  Annual  Infectious  Disease  Conference.  UC  Davis 
Medical  Center  at  Sacramento  Hilton  Inn.  Fri.-Sat.  Contact:  (917)  734- 
5390. 

February  19-21,  1998 — Epidemiology  and  Prevention  of  Infectious  Dis- 
eases. UCSF  at  Grand  Hyatt  on  Union  Square,  San  Francisco.  Thurs.-Sat. 
Contact:  UCSF  (415)  476-5208. 


KEY  TO  ABBREVIATIONS 

DREW:  Charles  R.  Drew  Postgraduate  Medical  School.  Office  of  Continuing 

Medical  Education.  (213)  563-4800. 

LLU:  Loma  Linda  University,  Continuing  Medical  Education  Programs, 

(909)  824-4963. 

STAN:  Stanford  University,  Postgraduate  Education.  (415)  723-5594. 

UCD:  University  of  California,  Davis.  Office  of  Continuing  Medical 

Education,  (916)  734-5390. 

UCI:  University  of  California,  Irvine.  MemorialAJCI  Center  for  Health 

Education.  (714)  824-5926. 

UCLA:  University  of  California.  Los  Angeles,  Continuing  Education  in 

Medicine  and  Health  Sciences,  (310)  794-2620. 

UCSD:  University  of  California,  San  Diego.  Office  of  Continuing  Medical 

Education,  (619)  534-3940. 

UCSF:  University  of  California.  San  Francisco.  Extended  Programs  in  Medical 

Education.  (415)  476-4251. 

USC:  University  of  Southern  California,  Postgraduate  Division, 

(800)  USC-1119. 


May  6-9,  1998 — I9th  Annual  Advances  in  Infectious  Diseases.  UCSF  at 
Palace  Hotel.  San  Francisco.  Wed.-Sat.  17.5  hrs.  $430.  Contact:  UCSF 
(415)476-5208. 


INTERNAL  MEDICINE 

March  7-14.  1998 — Diagnostic  & Therapeutic  Skills  in  Internal  Medicine. 
Mauna  Kea  Beach  Hotel,  Kameula,  HI.  Mon.-Fri.  27  hrs,  $635.  Contact: 
USC  School  of  Medicine.  Postgraduate  Div.,  1975  Zonal  Ave.,  KAM  307, 
Los  Angeles  90033- 1 039.  (800)  USC- 1 1 1 9,  fax  (2 1 3)  342-2 152. 

March  20-26,  1998 — Internal  Medicine  1998.  San  Diego.  Sponsored  by 
Continuing  Medical  Education  Associates.  Hotel  del  Coronado  San  Diego. 
Method,  AV,  L,  SB,  W.  $795.  Fri.-Thurs.  45  hrs.  credit:  AMA,  AOA, 
AAFP.  Information:  Victoria  Gonzales,  P.O.  Box  270469,  San  Diego,  CA 
92198.  (800)  993-2632  or  (619)  674-5200. 

April  2-5,  1998 — 1998  Annual  Session  American  College  of  Physicians. 
ACP  at  San  Diego  Convention  Center.  Wed.-Sun.  29  hrs.  Contact:  ACP 
Customer  Service  (800)  523-1546  ext.  2600. 

April  4,  1998 — New  Treatments  in  Chronic  Liver  Disease.  Scripps  Clinic  at 
Scripps  Clinic,  La  Jolla.  Fri  6 hrs.  Contact:  Laurie  A.  Regis  (619)  554-8556. 

May  18-22.  1998 — 26th  Annual  Advances  in  Internal  Medicine.  UCSF  at 
Cathedral  Hill  Hotel,  San  Francisco.  Mon.-Thurs.  33.5  hrs.  Contact:  UCSF 
(415)476-5208. 

NEPHROLOGY 

January  29-31,  1998 — Advanced  Nephrology:  Nephrology  for  the  Consul- 
tant. UCSD  at  La  Jolla  Marriott.  TTiurs.-Sat.  17  hrs.  $425. 

NEUROLOGY 

January  31,  1998 — UCLA  Neurology:  Update  for  Primary  Care  Physicians. 
Miramar  Sheraton  Hotel  Santa  Monica.  6 hrs.  Contact:  Sheryl  Crowley,  Office 
of  Continuing  Medical  Education,  10920  Wilshire  Blvd.,  Los  Angeles  90024- 
6512  (310)  794-2620;  Fax  (310)  794-2624.. 

February  11-13,  1998 — Recent  Advances  in  Neurology.  UCSF  at  Fairmont  Ho- 
tel San  Francisco.  Wed.-Fri.  15  hrs.  Contact:  UCSF  (415)  476-4251. 

March  20,  1998 — STROKE:  Van  Der  Meulen  Symposium  in  Clinical  Sci- 
ence. USC  Health  Sciences  Campus,  Los  Angeles.  Fri.  7 hrs.  Contact:  USC 
School  of  Medicine,  Postgraduate  Div.,  1975  Zonal  Ave.,  KAM  307,  Los 
Angeles  90033-1039.  (800)  USC-1 1 19,  fax  (213)  342-2152. 


NEUROSURGERY 

January  16-18,  1998 — California  Association  of  Neurological  Surgeons 
Annual  Session.  Parc  Fifty  Five  Hotel,  San  Francisco.  7 hrs.  Contact: 
Janine  Tash,  5380  Elvas  Ave.,  Ste.  216.  Sacramento  95819,  (916)  457-2267, 
fax  (916)  457-8202. 


OB/GYN 

February  14-20,  1998 — Perinatal  Medicine.  Westin  Maui  Hotel,  Maui,  HI. 
Mon.-Thur.  20  hrs.  $625.  Contact:  USC  School  of  Medicine,  Postgraduate 
Div.,  1975  Zonal  Ave.,  KAM  307,  Los  Angeles  90033-1039.  (800)  USC- 
1119,  fax  (213)  342-2152. 

Febru^  12-15.  1998 — Office  Gynecology  and  Women’s  Health  for  the 
Primary  Care  Physician.  San  Diego.  Sponsored  by  Continuing  Medical 
Education  Associates.  Hyatt  Islandia  San  Diego.  Method,  AV,  L,  SB,  W. 
$575.  Thurs.-Sun.  20  hrs.  credit:  AMA,  AOA.  AAFP.  Information:  Victo- 
ria Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or 
(619)  674-5200. 

February  28-March  3,  1998— 15th  Annual  OB/GYN  Update:  1998.  UC  Davis 
Medical  Center  at  Harrah’s  Lake  Tahoe  Casino/Resort,  South  Lake  Tahoe. 
Sat.-Tues.  16  hrs.  credit.  Contact:  (916)  734-5390. 


OCCUPATIONAL  & ENVIRONMENTAL 

March  6-7,  1998 — Mental  Health  Litigation  and  the  Workplace.  UC  Davis 
at  Silverado  Country  Club  and  Resort,  Napa.  10  hrs.  $199.  Contact:  UCD 
(916)  734-1394. 

March  30-April  3, 1998 — Occupational  & Environmental  Medicine  V.  UCSF 
at  Radisson  Miyako  Hotel.  San  Francisco.  Sun.-Thurs.  40  hrs.  $750.  Contact: 
UCSF  (415)  476-5208. 
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May  15-16,  1998 — 17th  Annual  Occupational  & Environmental  Medicine 
Symposium  with  Postgraduate  Mini-Courses.  UC  Davis  at  UCDMC  Can- 
cer Center  Auditorium,  Sacramento.  Thurs.-Fri.  Contact:  UCD  (916)  734- 
1394. 


ONCOLOGY 

January  16-17,  1998 — Radiotherapy  to  Reduce  Restenosis.  Scripps  Clinic 
at  Sheraton  Grande  Torrey  Pines  Hotel,  La  Jolla.  Fri.-Sat.  16.5  hrs.  Con- 
tact: Laurel  Steigerwald,  Scripps  Clinic  Dept.  Academic  Affairs  403c, 
10666  N.  Torrey  Pines  Road,  La  Jolla,  92037  (619)  554-8556. 

January  29-31,  1998 — Hematology  and  Oncology:  Current  Concepts  and 
Controversies.  UCSF  at  Radisson  Miyako  Hotel,  San  Francisco.  Thurs.-Sat. 
$395.  Contact:  UCSF  (415)  476-5208. 

February  16-19,  1998 — Clinical  Hematology  & Oncology.  Scripps  Clinic  at 
Sheraton  Grande  Torrey  Pines  Hotel  La  Jolla.  Fri.-Mon.  24  hrs.  Contact: 
Laurie  A.  Regis,  Scripps  Clinic  (619)  554-8556. 

OPHTHALMOLOGY 

May  9,  1998 — Pearls  of  Ocular  Therapy.  Scripps  Clinic  at  Scripps  Clinic,  La 
Jolla.  Sat.  7 hrs.  Contact:  Laurie  A.  Regis,  Scripps  Clinic  (619)  554-8556. 

May  29,  1998 — UC  Davis  Annual  Ophthalmology  Symposium.  UCD  at 
Sacramento  Hilton.  Fri.  7 hrs.  Contact:  UCD  (916)  734-1394. 

ORTHOPEDICS 

April  23-26,  1 998 — Office  Orthopedics  and  Bone  Radiology  for  the  Pri- 
mary Care  Physician.  San  Diego.  Sponsored  by  Continuing  Medical  Edu- 
cation Associates.  Hyatt  Regency  San  Francisco.  Method,  AV,  L,  SB,  W. 
$575.  Thurs.-Sun.  20  hrs.  credit:  AMA,  AOA,  AAlFP.  Information:  Victo- 
ria Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or 
(619)  674-5200. 

May  3-6,  1998 — Office  Orthopedics  and  Bone  Radiology  for  the  Primary 
Care  Physician.  Vegas.  Sponsored  by  Continuing  Medical  Education  As- 
sociates. Caesar’s  Palace  Vegas.  Method,  AV,  L,  SB,  W.  $575.  Sun.-Wed. 
20  hrs.  credit:  AMA,  AOA.  AAP,  AAFP.  Information:  Victoria  Gonzales,  P.O. 
Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

PEDIATRICS 

January  24,  1998 — Update  in  Behavioral/Developmental  Pediatrics.  UCSF 
at  campus  of  UCSF.  Sat.  Contact:  UCSF. 

February  6-11,  1998 — PREP  the  Course.  AAP  at  Fairmont  Hotel  San  Fran- 
cisco. Fri.- Wed.  44  hrs.  Contact:  AAP  (800)  433-9016,  ext.  6796  or  7657. 

February  15-18,  1998 — Pediatrics  Update  1998.  San  Diego.  Sponsored  by 
Continuing  Medical  Education  Associates.  Hyatt  Islandia  San  Diego. 
Method,  AV,  L,  SB,  W.  $575.  Sun.-Wed.  20  hrs.  credit:  AMA,  AOA,  AAP, 
AAFP.  Information:  Victoria  Gonzales,  P.O.  Box  270469,  San  Diego,  CA 
92198.  (800)  993-2632  or  (619)  674-5200. 

February  16-19,  1998 — Clinical  Hematology  and  Oncology:  1998.  Scripps 
Clinic  at  Sheraton  Grande  Torrey  Pines  Hotel  La  Jolla.  Fri.-Mon.  24  hrs. 
Contact:  Laurie  A.  Regis,  Scripps  Clinic  (619)  554-8556. 

May  7-9,  1998 — 31st  Annual  Advances  and  Controversies  in  Clinical  Pedi- 
atrics. UCSF  at  Ritz-Carlton  Hotel,  San  Francisco.  Thurs.-Sat.  Contact: 
OCME  (415)  476-4251. 


PSYCHOLOGY 

March  28,  1998 — Advanced  Psychopharmacology  for  Clinicians:  Prac- 
tical Strategies  for  Management  and  Treatment  of  Refractory  Schiz- 
ophrenia, Bipolar  Disorder  and  Depression.  UC  Davis  at  Cancer  Cen- 
ter Auditorium.  Sacramento.  Sat.  4hrs.  $60.  Contact:  UCD  (917) 
734-5390. 


RADIOLOGY 

January  16-17,  1998 — Radiotherapy  to  Reduce  Restenosis.  Scripps  Clinic  at 
Sheraton  Grande  Toirey  Pines  Hotel,  La  Jolla.  Fri.-Sat.  16.5  hrs.  Contact:  Lau- 
rel Steigerwald,  Scripps  Clinic  Dept.  Academic  Affairs  403c,  10666  N.  Torrey 
Pines  Road,  La  Jolla,  92037  (619)  554-8556. 

April  17-19,  1998 — 4th  Annual  Breast  Imaging  and  Interventions.  UCSD  at 
San  Diego  EUlton.  Fri-Sun.  20  hrs.  $350.  Contact:  OCME  (619)  534-3940. 


SURGERY 

January  9-10,  1998 — What’s  New  in  General  Surgery:  20th  Annual  Post- 
graduate Course.  UC  Davis  at  Hyatt  Regency  Sacramento.  Fri.-Sat.  12.75 
hrs.  $280.  Contact:  UCD  (916)  734-5390. 

April  16-18,  1998 — Recent  Advances  in  Stem  Cell  Transplantation.  UCSD 
at  San  Diego  Hilton.  Thurs.-Sat.  20  hrs.  $350.  Contact:  OCME  (619)  534- 
3940. 

April  16-18,  1998 — Techniques  in  Arthritis  Surgery.  Ritz-Carlton  Hunting- 
ton  Hotel,  Pasadena.  Wed.-Sat.  24  hrs.  Contact:  USC  School  of  Medicine, 
Postgraduate  Div.,  1975  Zonal  Ave.,  KAM  307,  Los  Angeles  90033-1039. 
(800)  USC-11 19,  fax  (213)  342-2152. 

May  9,  1998 — Thyroid  Update  ‘98.  Sheraton  Grande  Hotel,  Los  Angeles.  Sat. 
7 hrs.  Contact:  USC  School  of  Medicine,  Postgraduate  Div.,  1975  Zonal 
Ave.,  KAM  307.  Los  Angeles  90033- 1 039.  (800)  USC- 1 1 1 9,  fax  (2 1 3)  342- 
2152. 

UROLOGY 

April  23-25,  1998 — International  Bladder  Research  Congress.  UCSF  at 
San  Francisco.  Thurs.-Sat.  17.5  hrs.  $290-$395.  Contact:  (415)  476-5808. 

GENERAL/MULTIDISCIPLINARY 

January  28-31,  1998 — Medicine  Meets  Virtual  Reality:  Art,  Science,  Tech- 
nology: Healthcare  (R)Evolution.  San  Diego  Hyatt  Regency.  Wed.-Sat. 
Contact:  AMA,  Inc.  (760)  741-8841. 

January  31-Febmary  2, 1998 — Spanish  for  the  Medical  Profession.  San  Diego. 
Maricopa  Health  System.  $695.  36  hrs.  Contact:  Joanna  Rios,  1351  E.  Ft. 
LoweU  Road,  Suite  C,  Tucson,  AZ  85719.  (619)  2184875  or  (520)  881-3295. 

February  13-15,  1998 — ACMS39th  Annual  Medical  Winter  Clinics.  Shore 
Lodge  Inn.  McCall,  Idaho.  9 hrs.  Contact:  Judy  Bamingham  (208)  336-2930  or 
Marie  Chester  (208)  331-1478. 

February  13-16,  1998 — California  Academy  of  Family  Physicians  50th  An- 
nual Scientific  Assembly.  Anaheim  Hilton  and  Towers.  $275-$385.  26-1-  hrs. 
Contact:  Clark  W.  Franklin,  California  Academy  of  Family  Physicians,  1 14 
Sansome  St.,  Suite  1305,  San  Francisco,  CA  94104-3824.  (415)  394-9121; 
fax  (415)  394-9119;  Email:  cfranklin@familydocs.org. 

February  25-March  1 , 1 998 — 7th  Annual  Winter  Board  Review  for  Physician 
Assistants.  Holiday  Inn,  Pasadena.  Wed.-Sun.  30  hrs.  $345;  $245  student 
rate.  Contact:  USC  School  of  Medicine,  Postgraduate  Div.,  1975  Zonal  Ave., 
KAM  307,  Los  Angeles  90033-1039.  (800)  USC-11 19,  fax  (213)  342-2152. 


HOME  STUDY/SELF-ASSESSMENT 

Audio-Digest  Foundation.  California  Medical  Association.  Contact:  Audio- 
Digest  Foundation,  1577  E Chevy  Chase,  Glendale  91206.  (213)  245-8505. 
California  Physicians’  Legal  Handbook  Series.  California  Medical  Association. 
Contact:  CMA,  PO  Box  7690,  San  Francisco  94120-7690.  (800)  882-1262. 


COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To  list 
CME  programs  here,  please  send  information  at  least  two 
months  in  advance  to:  Mr  Robert  L.  Kennedy,  Denver  Med- 
ical Society,  1850  Williams  Street,  Denver,  CO  80218;  or 
telephone  (303)  377-1850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Medical 
Center,  Wheat  Ridge.  Contact:  Jean  A.  Kline,  (303)  425-295 1 . 

First  Wednesday  of  Each  Month — Various  Topics  in  Neuroiogy.  Colorado 
Society  of  Clinical  Neurologists.  Contact:  Colorado  Society  of  Neurolo- 
gists, (303)  449-3566. 

Second  Wednesday  of  Each  Month — Cardiovascular  Education  Series.  St 
Anthony  Hospital  at  St  Anthony  Hospital,  Denver.  Contact:  Rose  Powell, 
(303)  629-3678. 


8 W]M,  January  1998— Vol  168,  No.  1 


CONTINUING  MEDICAL  EDUCATION 


CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center.  School  of  Medicine. 
Office  of  Continuing  Medical  Education.  4200  E 9th  Ave.  Denver  80262.  (.103)  372-9050 
or  (800)  882-9153;  FAX  (303)  372-9065. 


IDAHO 

The  listing  of  continuing  medical  education  programs  in 
Idaho  is  compiled  by  the  Ada  County  Medical  Society.  To 
list  CME  programs  here,  please  send  information  at  least 
two  months  in  advance  to:  Ada  County  Medical  Society, 
Inc.  305  W.  Jefferson,  PO  Box  2668,  Boise,  Idaho  83701. 
(208)  336-2930. 

February  13-15.  1998 — ACMS39th  Annual  Medical  Winter  Clinics.  Shore 
Lodge  Inn,  McCall.  9 hrs.  Contact:  Judy  Bamingham  (208)  336-2930  or  Marie 
Chester  (208)  331-1478. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be  listed 
should  be  sent  to  the  chair  of  the  CME  Committee,  New  Mex- 
ico Medical  Society,  7770  Jefferson,  Suite  400,  Albuquerque, 
NM  87109,  at  least  two  months  in  advance.  For  information 
on  CME  accreditation  or  on  the  CME  requirements  of  the 
New  Mexico  Board  of  Medical  Examiners,  please  write  to  the 
above  address  or  call  (505)  828-0237. 

NOTE:  Course  information  in  the  following  listing  is  subject 
to  change  on  occasion.  Check  with  the  sponsoring 
institution  for  current  details. 


January  23-24,  1998 — 28th  Annual  Winter  Pediatric  Orthopaedic  Seminar. 
Albuquerque.  Fri.-Wed.  Contact:  UNM  Continuing  Medical  Education, 
Campus  Bo.x  713,  Albuquerque,  NM  87131-5126.  (505)  272-3942,  fax  (505) 
272-8604. 

January  24—25,  1998 — 16th  Annual  Albuquerque  Family  Practice  Seminar. 
Radisson  Hotel  Carlisle  at  1-40.  Albuquerque.  Sponsor:  New  Mexico  Acad- 
emy of  Family  Physicians.  Contact:  Ann  Woodrow.  (505)  243-4560.. 

February  25-28.  1998 — Advances  in  Neurology.  Santa  Fe.  Contact:  UNM 
Continuing  Medical  Education.  Health  Sciences  and  Services  Building. 
Room  140,  Box  713,  Albuquerque,  NM  87131-5126,  (505)  272-3942,  fax 
(505)  272-8604  or  e-mail  dmurray@unm.edu.. 

March  20-21.  1998 — Advances  in  Primary  Care.  Albuquerque.  Crowne  Plaza 
Hotel.  Contact:  UNM  Continuing  Medical  Education,  Campus  Box  713,  Al- 
buquerque, NM  87131-5126.  (505)  272-3942,  fax  (505)  272-8604, 

Satellite  Courses 

Contact:  Joe  Treat  or  Jim  Cato.  Immunization  Program,  (505)  827-2366 


CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine.  Office  of  CME.  PO  Box 
713.  Albuquerque  87131.  (505)  277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in  Utah 
is  compiled  and  edited  by  the  CME  office  of  the  Utah  Med- 
ical Association.  All  courses  listed  have  been  certified  by 


CME  accredited  institutions  as  meeting  the  criteria  for  Cat- 
egory 1 of  the  Physician's  Recognition  Award  of  the  Ameri- 
can Medical  Association.  Accredited  institutions  wishing  to 
list  AMA  Category  1 CME  courses  here  should  send  infor- 
mation at  least  two  months  in  advance  to  the  Office  of 
Continuing  Medical  Education,  540  East  Fifth  South,  Salt 
Lake  City,  UT  84102;  or  phone  (801)  355-7477.  For  infor- 
mation on  CME  accreditation,  please  write  the  CME  office 
at  the  above  address. 

NOTE:  Course  information  in  the  following  listing  is  subject  to 
change  on  occasion.  Check  with  the  sponsoring  institution. 

MEDICAL  GRAND  ROUNDS 

Weekly — Grand  Rounds  in  Internal  Medicine,  Psychiatry,  OB/GYN,  and 
Pediatrics.  Contact:  UUSM. 

Weekly — Pediatric  Grand  Rounds.  Contact:  PCMC. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State 
Medical  Association.  To  list  Category  1 programs  here, 
please  send  information  at  least  two  months  in  advance  to 
Continuing  Medical  Education,  Washington  State  Medical 
Association,  2033  Sixth  Avenue,  Suite  1100,  Seattle,  WA 
981 21 ; or  phone  (206)  441  -9762  or  (800)  552-061 2. 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course 
or  in  the  list  of  course  sponsors  and  contact  information. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater.  Cytology  Continuing  Education,  Dept,  of 
Pathology,  Harborview  Medical  Center.  325  Ninth  Ave,  Seattle,  WA  98104.  (206)  223-5953. 

PCMS  CME — Contact:  Executive  Director.  College  of  Medical  Education,  705  S Ninth. 
No.  203,  Tacoma,  WA  98405.  (206)  627-7137. 

UAV  (UNIVERSITY  OF  WASHINGTON)— Contact:  UAV  School  of  Medicine,  Div.  of 
CME.  SC-50,  Seattle,  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER)— Contact:  Linda  Orgel,  Division  of 
Continuing  Medical  Iiducation.  Virginia  Mason  Medical  Center.  PO  Box  900.  Seattle,  WA 
98111.(206)340-2058. 

WSMA — Washington  State  Medical  Association.  Continuing  Medical  Education.  2033 
Sixth  Ave.  Ste  1 100.  Seattle,  WA  98 1 2 1.  (206)  44 1 -9762. 


OTHER  CME  OPPORTUNITIES 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course 
or  in  the  list  of  course  sponsors  and  contact  information. 


ALLIANCE  FOR  CONTINUING  MEDICAL  EDUCATION.  January  30, 
1998 — Physician-Patient  Communication:  Educational  Interventions, 
Processes,  and  Outcomes.  During  the  ACME  23rd  Annual  Conference  at 
Hotel  del  Coronado,  San  Diego,  CA.  Contact:  (205)  824-1355. 

AMERICAN  ASSOCIATION  FOR  THE  STUDY  OF  HEADACHE.  January 
16-18.  1998 — Headache  Now/Cancun.  The  Ritz-Carlton,  Cancun,  Mex- 
ico. Contact:  (609)  845-1720 

AMERICAN  ASSOCIATION  EOR  THE  STUDY  OE  HEADACHE.  June 
26-28,  1998 — Fortieth  Annual  Scientific  Meeting  of  The  American 
Association  for  the  Study  of  Headache.  Sheraton  Palace,  San  Francisco. 
Contact:  (609)  845-1720 
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AMERICAN  ASSOCIATION  FOR  THE  STUDY  OF  HEADACHE.  Novem- 
ber 6-8,  1998 — Scottsdale  Headache  Symposium.  Scottsdale  at  Mar- 
riott's Camelback  Inn  Resort  & Spa.  Contact:  (609)  845-1720.. 

AMERICAN  COLLEGE  OF  CARDIOLOGY.  Feburary  11-14,  1998— Car- 
diovascular Conference  at  Snowbird.  Cliff  Lodge.  Snowbird,  UT.  18.5 
hrs.  Contact:  Registration  Secretary,  Extramural  Programs  Dept.,  ACC, 
9111  Old  Georgetown  Rd.,  Bethesda.  MD  20814-1699.  (800)  253-4636, 
ext.  695  (outside  U.S.  and  Canada.  301-897-5400,  ext.  695);  FAX  (301) 
897-9745. 

AMERICAN  COLLEGE  OF  MEDICAL  GENETICS.  February  27-March  1, 
1998 — 5th  Annual  Meeting  & 29th  Annual  March  of  Dimes  Clinical 
Genetics  Conference.  Bethesda.  Md.  Up  to  17.5  hrs.  Contact:  ACMG. 
9650  Rockville  Pike,  Bethesda.  MD  20814.  (301)  530-7127;  Fax  (301) 
571-1895;  E-mail,  mgross@genetics.faseb.org. 

AMERICAN  COLLEGE  OF  OCCUPATIONAL  AND  ENVIRONMENTAL 
MEDICINE.  April  24-May  I.  1998 — 57th  American  Occupational 
Health  Conference.  Boston.  Mass.  Contact:  ACOEM,  55  W.  Seegers  Rd., 
Arlington  Heights,  III  60005.  (847)  228-6850,  ext,  184.  FAX  (847)  228- 
1856;  Website:  www.acoem.org. 

AMERICAN  COLLEGE  OF  PHYSICIANS.  April  2-5,  1998—1998  Annual 
Session.  San  Diego  Convention  Center.  Contact:  ACP  Communications 
Dept.  (800)  523-1546,  ext.  2655  or  2513,  Email:  lteer@mail.acponline.org. 

AMERICAN  DIABETES  ASSOCIATION.  March  27-29,  1998— lype  2 Di- 
abetes in  the  Elderly.  The  Buttes  Resort  Tempe  (Phoenix).  Az.  Contact: 
FAX  (602)  861-0542. 

ARMED  FORCES  INSTITUTE  OF  PATHOLOGY/ AMERICAN  REGISTRY 
OF  PATHOLOGY.  January  8-11,  1998 — Thoracic  Pathology:  with  Clin- 
ical and  Radiologic  Correlations.  Marriott  Mountain  Shadows  Resort  & 
Golf  Club,  Scottsdale,  AZ.Co-sponsored  by  the  Mayo  Clinic  Scottsdale  and 
the  University  of  Arizona  Health  Sciences  Center  Dept,  of  Pathology,  and 
endorsed  by  the  American  Thoracic  Society.25.75  hours.  $745  before  Nov. 
26;  $795  after.  Contact:  Armed  Forces  Institute  of  Pathology.  Center  for 
Advanced  Medical  Education,  Washington,  DC  20306-6000.  (800)  577- 
3749;  URL:  http://www.afip.mil/courses. 

The  Atopy  Syndrome  in  the  Third  Millenium.  October  2-3, 1998,  Zurich, 
Switzerland,  on  the  occasion  of  the  50th  anniversary  of  the  allergy  unit  at 
the  Dept  of  Dermatology,  University  Hospital,  Zurich,  and  in  collaboration 
with  the  European  Academy  of  Allergology  and  Clinical  Immunology. 
Contact:  Prof.  Dr.  B.  Wiithrich.  Zurich.  41-1-255-3079,  fax  41-1-255-4431. 

CENTER  FOR  BIO-MEDICAL  COMMUNICATION.  March  20-22,  1998— 
Clinical  Decisions  in  Urogynecology.  Crowne  Plaza  Manhattan,  New 
York.  NY.  10.5  hrs.  $495  before  January  15;  $575  after  January  15.  Con- 
tact; Staci  Cunniffe.  CBC,  80  W,  Madison  Ave.,  Dumont,  NJ  07628.  (201 ) 
385-8080,  email  scunniffe  @cbcbiomed.com. 

CENTER  FOR  BIO-MEDICAL  COMMUNICATION/SOCIETY  OF  CRITI- 
CAL CARE  MEDICINE.  April  22-April  26,  1 998— Critical  Care  Medi- 
cine— 12th  Annual  Review  and  Update.  Washington,  D.C,  Contact: 
CBC,  80  W.  Madison  Ave.,  Dumont.  NJ  07628.  (201)  385-8080. 

The  Fifth  Annual  Alimentary  Update  1998.  February  19.  20.  & 21,  1998, 
Harveys  Resort  Hotel/Casino  at  Lake  Tahoe.  NV.  Contact:  (702)  328-4964; 
Fax  (702)  328-4540;  email  whsinfo@washoehealth.com. 

INTERNATIONAL  SOCIETY  FOR  ENDOVASCULAR  SURGERY/ARI- 
ZONA HEART  INSTITUTE  FOUNDATION.  February  8-12,  1998— In- 
ternational Congress  XI  on  Endovascular  Interventions.  The  Phoeni- 
cian Resort.  Scottsdale.  Ariz.  Contact:  Erika  Scott  (602)  266-2200,  email 
escott@azheart.com. 

10th  National  AIDS  Update  Conference,  March  24-27  Bill  Graham  Civic 
Auditorium.  San  Francisco.  Contact:  (800)  387-6061;  www.nauc.org. 


NOTICE 

State  Associations  should  send  their  CME  listings  for  publication  to: 

Allison  Spearman,  Managing  Editor 
Western  Journal  of  Medicine 
1224  W Main  St,  Ste  200 
Charlottesville,  VA  22903-2858 

(804)  979-8034  • Fax  (804)  979-4025  • wjm@cjp.com 


I Honor 
Your  Post, 
Prepare 
for  Your  Future 

at  the 

California  Academy  of  Family  Physicians 

50"'  finnaal  Scientific  fissembiy 

February  13  - 16,  1998 
Anaheim  Hilton  & Towers 


The  1998  Scientific  Assembly  is  a celebration  of  50 
years  of  the  highest  quality  CHE.  An  exceptional 
educational  event  providing  a well-rounded  and  extra- 
ordinary experience  been  put  together  by  CAFP's 
Scientific  Program  Committee.  The  plenary  sessions, 
workshops,  and  seminars  will  foots  on  pmctical,  hands- 
on,  easy-to-use  information  to  benefit  your  practice.  In 
addition  to  basic  and  advanced  computer  workshops, 
an  unforgettable  drama  about  end-of-life  issues,  and 
CAFP's  50th  Anniversary  Celebration,  the  Scientific 
Assembly  offers: 

17  lectures  on  topics  including  dermatology,  infec- 
• tious  diseases,  cardiology,  respiratory  problems, 
elder  care,  gastroenterology,  cancer,  adolescent 
care,  diabetes,  OB/Gyn  issues,  and  more 


4 clinical  workshops  covering  dermatology,  joint 
injection,  EKG,  and  X-Ray 

8 seminars  on  diabetes,  senior  issues,  risk  manage- 
ment and  prescribing,  smart  coding,  abnormal 
vaginal  bleeding,  smoking  cessation,  complemen- 
tary therapies,  and  personal/professional  balance 

And,  up  to  36.5  hours  of  Prescribed  Credit 

For  More  Informotion, 
Coll  415/394-9121 


The  Western  Journal  of  Medicine 

Practical  Information  for  Practicing  Physicians  I 

The  Western  Journal  of  Medicine  is  alive  and  well!  Back  on  solid  ground,  the  Journal  is  ready  for  another 
100  years  of  dispensing  invaluable,  clinically  related  research  for  the  physician  in  practice.  Here  is  your 
opportunity  to  support  the  revitalized  Journal. . .now  available  through  subscription  only. 

Here  are  a few  features  of  The  Western  Journal  of  Medicine: 
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EPITOMES 

Highlights  of  major  advances  in  a different  specialty  each  month  with  brief  epitomes  by  experts  in  the  field. 

BIOMEDICAL  SCIENCE 

Five  clinical  research  societies  coordinate  important  new  research  findings,  emphasizing  clinical  value. 

SOCIOECONOMICS 

WJM  is  often  the  first  to  predict,  examine,  and  evaluate  socioeconomic  changes  and  trends. 

CONEERENCES 

All  you  need  to  know  about  medical  conferences,  nationally  and  locally. 

EDITORIAL  LEADERSHIP 

Linda  Hawes  Clever,  MD,  will  extend  WJM’s  reach  and  impact  in  medical  circles  around  the  world. 


The  future  of  WJIVl  is  brighter  than  ever.  Subscribe  now  so  you  won’t  miss  a single  issue. 
Only  $45  per  year  for  affiliated  association  members  ($65  for  regular  subscribers). 


There  are  four  easy  ways  to  subscribe... 


Call 

(804)  979-8034 


or 


Mail  this  ad  to  the 
address  below 


Fax  this  ad  to 
(804)  979-4025 


or 


Sign  up  online  at 
WWW.  wjmed.  com 


or 


...and  there  are  three  easy  ways  to  pay: 


I 

I Charge  my;  □ Visa  □ VlasterCard  Check  enclosed 

I Name  on  card  

I Card  # Exp.  Date 

j Signature 

I Name 

I Address  

* City,  State,  Zip 

I Phone  

I Fax E-Mail  


Bill  me  \ 

1 
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Check  One  (12  issues): 

Q $45  Member  Rate 

I i $65  Regular  Rate 
I i $20  Student/Resident/Intern 
Q $90  Institutional  Rate 


I Return  to:  The  Western  Journal  of  Medicine,  1224  West  Main  Street,  Suite  200,  Charlottesville,  VA  22903-2858. 
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Non-Insulin  Dependent  Diabetes  Mellitus 
in  Mexican-American  Children 


NICOLE  S.  GLASER  MD,  Sacramento,  and  KENNETH  LEE  jONES,  MD,  San  Diego,  California 

To  define  the  clinical  and  metabolic  characteristics  of  children  with  non-insulin-dependent  diabetes 
mellitus  (NIDDM),  we  reviewed  the  medical  records  of  18  children  and  adolescents  who  met  either 
or  both  of  the  following  criteria  for  the  diagnosis  of  the  disease:  evidence  of  continued  endogenous 
secretion  of  insulin  beyond  that  expected  in  insulin-dependent  diabetes  mellitus  and  satisfactory 
glycemic  control  with  diet  alone  or  in  combination  with  an  oral  hypoglycemic  agent  more  than  2 
years  from  the  time  of  diagnosis.  Patients  who  met  these  criteria  but  had  islet  cell  antibodies  or  in- 
sulin autoantibodies  were  eliminated  from  the  study  group.  Patients  with  NIDDM  constituted  8%  of 
all  patients  with  diabetes  seen  in  our  pediatric  clinics  and  19%  of  diabetic  patients  of  Central  or 
South  American  ancestry.  Of  the  18  patients,  12  (67%)  were  Mexican  American.  The  mean  age  of  on- 
set was  12.8  years  (range,  5 to  17).  Obesity  (n  = 9)  and  acanthosis  nigricans  (n  = 12)  were  common 
findings.  Ketonuria  was  present  at  diagnosis  in  5 (33%)  of  15  patients  and  acidosis  in  2 of  14  (14%). 
Challenge  with  a nutritional  supplement  (Sustacal,  Mead  Johnson  Nutritionals)  (n  = 10)  showed  a 
mean  fasting  serum  C-peptide  concentration  of  1.19  nmol  per  liter  (3.6  ng  per  ml)  and  a mean  con- 
centration 90  minutes  after  stimulation  of  2.96  nmol  per  liter  (8.9  ng  per  ml).  A family  history  of 
NIDDM  was  present  in  13  (87%)  of  15  patients,  with  7 (47%)  having  3 or  more  generations  affected. 
Children  with  NIDDM  are  an  important  subset  of  those  with  diabetes,  and  this  disease  should  be  sus- 
pected in  diabetic  children  presenting  without  ketoacidosis  and  with  acanthosis  nigricans,  obesity,  and 
a strong  family  history,  particularly  among  those  of  Mexican-American  ethnicity.  Children  with  these 
characteristics  should  undergo  testing  of  endogenous  insulin  secretion  for  appropriate  therapeutic  in- 
tervention. 

(Glaser  NS,  Jones  KL.  Non-insulin  dependent  diabetes  mellitus  in  Mexican-American  children.  West  j Med  1 998;  1 68:1 1 -1 6) 


Diabetes  mellitus  has  customarily  been  divided  into 
the  broad  categories  of  type  I or  insulin-dependent 
diabetes  (IDDM)  and  type  II  or  non-insulin-dependent 
diabetes  (NIDDM).  Insulin-dependent  diabetes  is  more 
common  in  childhood  and  is  characterized  by  deficient 
endogenous  insulin  secretion  with  dependency  on 
exogenous  insulin  for  survival.  Patients  with  NIDDM  do 
not  usually  require  insulin  for  survival,  although  insulin 
may  be  necessary  for  the  optimal  control  of  hyper- 
glycemia.' 

In  the  past,  NIDDM  had  been  considered  a single  dis- 
ease that  occurred  almost  exclusively  in  adults.  Recent 
studies  demonstrated  a number  of  categories  of  diabetes 
mellitus  that  can  be  considered  subclasses  of  NIDDM, 
some  of  which  can  occur  in  children  and  adolescents.^"® 
To  delineate  the  characteristics  that  distinguish  chil- 
dren with  NIDDM  from  those  with  IDDM,  we  reviewed 


the  medical  records  of  18  patients  with  NIDDM  being 
followed  up  in  our  pediatric  diabetes  clinics.  We  collect- 
ed data  regarding  ethnic  background,  family  history, 
physical  and  laboratory  findings  at  diagnosis,  measure- 
ments of  endogenous  insulin  secretion,  and  treatment 
regimens. 

Patients  and  Methods 

We  reviewed  the  medical  records  of  all  patients  diag- 
nosed with  NIDDM  at  two  southern  California  referral 
hospitals  from  July  1993  to  January  1995  (13  patients). 
Five  additional  patients  seen  by  us  at  other  institutions 
were  also  included  in  the  series.  These  five  patients  were 
not  included  in  calculations  of  the  prevalence  of 
NIDDM  in  the  clinic  population.  Patients  were  consid- 
ered to  have  NIDDM  if  the  following  criteria  were  met: 
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ABBREVIATIONS  USED  IN  TEXT 

IDDM  = insulin-dependent  diabetes  mellitus 
NIDDM  = non-insulin-dependent  diabetes  mellitus 


mal  insulin  secretion  following  the  diagnosis  of  diabetes 
mellitus — as  determined  either  by  the  measurement  of 
C-peptide  or  insulin  concentrations  or  by  successful 
treatment  with  dietary  management  with  or  without  oral 
hypoglycemic  agents  for  more  than  two  years  after  diag- 
nosis, and  2)  the  absence  of  islet  cell  antibodies  or 
insulin  autoantibodies  at  the  time  of  the  diagnosis. 

We  recorded  data  regarding  each  patient's  ethnic 
background,  age  at  diagnosis,  disease  duration,  and 
treatment  regimen.  A family  history  of  diabetes  mellitus 
was  recorded  according  to  the  verbal  report  of  the 
patients  and  their  families.  The  presence  or  absence  of 
the  following  at  the  time  of  diagnosis  were  recorded: 

• Obesity,  defined  as  a body  mass  index  (weight 
in  kilograms  divided  by  the  square  of  the  height  in 
meters)  of  greater  than  27^; 

• Acanthosis  nigricans,  a dermatosis  character- 
ized by  hyperpigmentation  with  velvety  or  verru- 
cous hypertrophy  of  the  skin,  most  prominent  in 
flexural  areas; 

• Evidence  of  androgen  excess  in  female 
patients,  including  hirsutism,  menstrual  irregulari- 
ties and  moderate  to  severe  acne; 

• Ketonuria  at  the  presentation  of  diabetes;  and 

• Acidosis  at  presentation,  defined  as  venous 
pH  of  less  than  7.30  or  a serum  bicarbonate  con- 
centration of  less  than  20  mmol  (mEq)  per  liter. 

We  also  recorded  the  results  of  the  evaluation  of 
endogenous  insulin  secretion.  The  C-peptide  response  to 
a challenge  with  Sustacal  (Mead  Johnson  Nutritionals, 
Princeton,  NJ) — a nutritional  supplement  in  beverage 
form  that  contains  33  grams  of  carbohydrate,  15  grams  of 
protein,  and  6 grams  of  fat  per  8-oz  serving — was 
assessed  in  10  of  the  18  patients.  Children  undergoing  this 
protocol  fasted  overnight  for  a minimum  of  eight  hours 
before  the  test.  Patients  treated  with  insulin  omitted  the 
morning  insulin  dose  on  the  day  of  testing.  Those  receiv- 
ing oral  hypoglycemic  agents  discontinued  these  medica- 
tions 48  hours  before  testing.  Each  subject  ingested  a 
standardized  meal  consisting  of  Sustacal  in  an  amount 
corresponding  to  30  kcal  per  kg  of  body  weight  for  a max- 
imum of  360  kcal.  Blood  specimens  were  obtained  imme- 
diately before  and  90  minutes  after  the  ingestion  of 
Sustacal  for  the  measurement  of  serum  glucose  and  C- 
peptide  concentrations.  Serum  creatinine  levels  were 
measured  in  all  patients  to  exclude  the  false  elevation  of 
C-peptide  concentrations  due  to  renal  insufficiency. 

Patients  were  diagnosed  with  NIDDM  if  the  Sustacal 
challenge  demonstrated  serum  C-peptide  concentrations 
above  those  established  by  the  Diabetes  Control  and 
Complications  Trial  as  the  upper  limits  of  C-peptide 


secretion  in  IDDM:  a fasting  serum  C-peptide  concen- 
tration of  greater  than  0.2  nmol  per  liter  (>0.6  ng  per  ml) 
and  a 90-minute  stimulated  C-peptide  concentration  of 
greater  than  0.5  nmol  per  liter  (>1.5  ng  per  ml).* 

Eight  patients  did  not  undergo  a Sustacal  challenge. 
For  them,  the  following  criteria  were  considered  evi- 
dence of  continued  insulin  secretion  beyond  that  expect- 
ed in  IDDM: 

• Random  serum  insulin  concentration  within 
or  above  the  normal  stimulated  range  of  215  to 
1,075  pmol  per  liter  (30  to  150  jiU  per  ml).^"" 

• Random  serum  C-peptide  concentrations 
above  0.5  nmol  per  liter.* 

No  patient  was  being  treated  with  insulin  at  the  time 
of  the  measurement  of  serum  insulin  concentrations. 
Insulin  and  C-peptide  concentrations  were  measured  by 
radioimmunoassay,  islet  cell  antibody  levels  were  mea- 
sured by  indirect  immunofluorescence,  and  islet  autoan- 
tibody levels  were  measured  by  radioimmunoassay  at  a 
commercial  laboratory  (Nichols  Institute,  San  Juan 
Capistrano,  Calif).  All  tests  for  islet  cell  and  insulin 
autoantibodies  were  done  at  the  time  of  diagnosis, 
before  therapy  was  started.  All  other  laboratory  studies 
were  done  in  the  chemistry  laboratories  of  the  partici- 
pating institutions. 

Differences  in  the  prevalence  of  NIDDM  among  dia- 
betic patients  of  different  ethnicities  were  analyzed 
using  the  two-tailed  Fisher  exact  test,  with  P < 0.05  con- 
sidered significant. 

Results 

The  case  series  comprised  18  patients  with  NIDDM 
(Table  1).  Of  these,  12  (67%)  were  Mexican  American, 
3 (17%)  were  white,  2 (11%)  were  African  American, 
and  1 (5%)  was  Cambodian.  Of  the  18  patients,  13  were 
observed  in  our  clinics,  with  the  remaining  5 observed  at 
neighboring  institutions.  Patients  with  NIDDM  made  up 
3%  of  our  non-Hispanic  diabetic  population  (n  = 107), 
19%  of  our  Hispanic  diabetic  population  (n  = 53),  and 
8%  of  our  total  group  of  patients  with  diabetes  (n  = 160). 
The  odds  ratio  for  the  likelihood  of  NIDDM  comparing 
Hispanic  ethnicity  to  all  other  ethnicities  was  8.06  (95% 
confidence  interval,  1.92  to  47.10;  P < 0.001). 

The  mean  age  at  diagnosis  of  these  diabetic  patients 
was  12.8  years  (range,  5 to  17).  Obesity  was  present  in 
9 patients  (50%)  and  acanthosis  nigricans  in  12  (67%). 
Of  note,  none  of  the  3 white  patients  had  acanthosis 
nigricans.  None  of  the  female  patients  had  signs  or 
symptoms  of  hyperandrogenemia.  Ketonuria  was  pre- 
sent at  diagnosis  in  5 (33%)  of  15  patients  tested  and  aci- 
dosis in  2 (14%)  of  14. 

Most  of  the  patients  had  a family  history  of  diabetes. 
Of  15  patients  for  whom  the  family  history  was  known, 
7 (47%)  had  family  members  in  3 or  more  generations 
diagnosed  with  diabetes.  Six  patients  (40%)  had  only 
two  generations  known  to  be  affected  by  diabetes.  All 
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Table  1 .—Clinical  Characteristics  of  Children  with  Non-lnsulin-dependent  Diabetes  Mellitus* 

Subject, 

no.  Gender 

Ethnicity 
or  Race 

Age  at 
Diagnosis,  yr 

BMi,  kg/rx7 

Acanthosis 

Nigricans 

ketonuria  Acidosis 

Duration  of 
Disease,  yr 

Treatment 

1 

. . . Female 

Mexican  American 

15 

26.5 

_ 

+ 

_ 

1.8 

0 

2 

. . . Female 

Mexican  American 

10 

29.9 

+ 

+ 

- 

5.0 

0 

3 

. . . Female 

Mexican  American 

15 

24.8 

ND 

- 

2.0 

0 

4 

. . . Female 

Mexican  American 

13 

30.9 

+ 

- 

- 

0.8 

1 

5 

. . . Male 

Mexican  American 

14 

33.6 

+ 

- 

- 

2.2 

0 

6 

. . . Male 

Mexican  American 

14 

32.2 

+ 

+ 

+ 

0.8 

0 

7 

. . . Female 

Mexican  American 

10 

23.0 

- 

- 

- 

4.3 

0 

8 

. . . Male 

Mexican  American 

5 

17.2 

+ 

+ 

ND 

6.4 

0 

9 

. . . Male 

Mexican  American 

16 

33.6 

+ 

ND 

- 

1.8 

D 

10 

. . . Female 

Mexican  American 

17 

19.2 

+ 

- 

ND 

1.4 

It 

11 

. . . Female 

Mexican  American 

12 

25.2 

+ 

ND 

- 

1.6 

0 

12 

. . . Female 

Mexican  American 
+ African  American 

15 

33.9 

+ 

- 

- 

0.1 

D 

13 

. . . Male 

White 

16 

29.2 

- 

- 

ND 

1.2 

0 

14 

. . . Female 

White 

12 

24.2 

- 

- 

- 

1.8 

0 

15 

. . . Female 

White 

13 

25.3 

- 

- 

ND 

4.3 

0 

16 

. . . Female 

African  American 

11 

31.0 

- 

+ 

+ 

8.0 

1 + 0 

17 

. . . Female 

African  American 

12 

24.0 

+ 

- 

- 

2.3 

D 

18 

. . . Male 

Asian 

10 

28.7 

+ 

- 

- 

4.2 

1 

D - diet, 

1 = insulin,  ND  = not  done,  0 = oral  hypoglycemic  agent 

*The  body  mass  index  (BMI)  was  determined  and  the  presence  (+)  or  absence  (-)  of  acanthosis  nigricans,  ketonuria,  and  acidosis  assessed  at  the  time  of  the  initial  diagnosis  in  all  patients. 
tPatient's  diabetes  was  well  controlled  with  a sulfonylurea  agent  until  a regimen  of  prednisone  was  started  after  renal  transplantation  for  chronic  renal  failure  unrelated  to  her  diabetes. 

six  had 

an  affected  parent.  Two  patients  had 

no  family 

above). 

For  the  eight 

patients 

who  did  not 

undergo 

members  witlr  Icnown  diabetes.  Inheritance  was  mater- 
nal in  9 (69%)  and  paternal  in  4 (31%)  of  the  families. 
Overall,  13  (87%)  of  the  15  patients  for  whom  the  fam- 
ily history  could  be  obtained  had  family  histories  of  dia- 
betes; 12  (80%)  had  an  affected  first-degree  relative,  and 
11  (73%)  had  an  affected  parent. 

Three  patients  (17%)  in  the  study  group  are  currently 
treated  with  insulin,  with  a mean  daily  dose  of  1 .2  units 
per  kilogram.  One  patient  is  using  a combination  of 
insulin  and  an  oral  agent.  Eleven  patients  (61%)  are  cur- 
rently treated  with  oral  hypoglycemic  agents,  and  three 
(17%)  are  controlled  with  diet  alone. 

Sustacal  challenge  tests  were  performed  in  10  of  the 
18  patients  (Figure  1).  Fasting  serum  C-peptide  concen- 
trations ranged  from  0.33  to  2.45  nmol  per  liter  (1.0  to 
7.4  ng  per  ml),  with  a mean  value  of  1.19  nmol  per  liter 
(3.6  ng  per  ml).  Stimulated  serum  C-peptide  concentra- 
tions at  90  minutes  ranged  from  1.03  to  10.53  nmol  per 
liter  (3.1  to  31.8  ng  per  ml),  with  a mean  value  of  2.96 
nmol  per  liter  (8.9  ng  per  ml).  Although  there  was  vari- 
ation among  subjects,  all  had  C-peptide  concentrations 
greater  than  the  values  accepted  by  the  Diabetes  Control 
and  Complications  Trial  as  the  upper  limits  of  C-peptide 
secretion  in  IDDM.*  One  subject  had  chronic  renal 
insufficiency,  which  likely  contributed  to  the  elevation 
in  C-peptide  concentrations  (results  from  this  patient 
were  not  included  in  the  ranges  or  mean  values  listed 


Sustacal  challenge  tests,  other  criteria  were  used  to 
establish  the  diagnosis  of  NIDDM.  Six  had  clinical  his- 
tories consistent  with  NIDDM  according  to  the  criteria 
previously  stated.  The  remaining  two  patients  had  ran- 
dom and/or  fasting  serum  insulin  and  C-peptide  concen- 
trations within  or  above  the  normal  range. 

Discussion 

In  this  series,  we  describe  the  cases  of  18  children 
and  adolescents  with  NIDDM.  Most  (67%)  were 
Mexican  American,  but  white,  African-American,  and 
Asian  children  were  also  affected.  The  percentage  of 
Mexican-American  children  in  this  series  is  higher  than 
expected  from  census  data  that  show  20%  of  the  local 
population  to  be  of  Hispanic  ethnicity.'^  Patients  with 
NIDDM  made  up  8%  of  those  with  diabetes  mellitus 
observed  in  our  clinic  and  19%  of  Hispanic  patients  with 
diabetes.  In  contrast,  epidemiologic  studies  of  children 
with  IDDM  have  shown  a lower-than-expected  preva- 
lence in  Mexican  Americans  than  in  whites.'^  Because 
this  study  was  retrospective  and  endogenous  insulin 
secretion  was  not  evaluated  in  all  patients  observed  in 
the  clinic,  these  figures  may  underestimate  the  preva- 
lence of  NIDDM  among  children  with  diabetes. 

Of  the  15  patients  for  whom  the  family  history  could 
be  obtained,  13  (87%)  had  known  family  histories  of 
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NIDDM,  and  12  (80%)  had  an  affected  first-degree  rel- 
ative. Because  NIDDM  is  frequently  asymptomatic  for 
prolonged  periods  and  the  age  of  onset  varies,  the  preva- 
lence of  NIDDM  among  family  members  may  be  even 
higher  than  reported.  Despite  this  bias,  the  observed  per- 
centages are  higher  than  those  in  adults  with  NIDDM, 
66%  of  whom  have  a family  history  of  diabetes  mellitus 
and  30%  to  57%  an  affected  first-degree  relative.'"^ 
Studies  have  shown,  however,  that  there  is  an  increased 
likelihood  of  a family  history  of  diabetes  in  adult 
patients  in  whom  diabetes  mellitus  develops  at  a 
younger  age.''^  This  finding  is  supported  by  the  frequen- 
cy of  family  histories  of  diabetes  observed  in  this  report. 
In  contrast,  studies  of  children  with  IDDM  show  that 
only  8%  to  16%  have  a family  history  of  IDDM  and  1% 
to  24%  have  a family  history  of  NIDDM. 

Obesity  was  present  in  half  of  our  patients,  similar  to 
the  40%  to  85%  prevalence  of  obesity  seen  in  adults 
with  NIDDM.'*  In  a recent  study  in  a primarily  African- 
American  and  white  group,  it  was  shown  that  an 
increase  in  the  prevalence  of  NIDDM  among  children 
and  adolescents  correlated  with  an  increase  in  the  preva- 
lence of  obesity  in  the  same  population.'^ 

Ketonuria  and  acidosis  occurred  in  6 (33%)  and  2 
( 14%),  respectively,  of  these  patients  at  the  time  of  diag- 
nosis. In  contrast,  studies  in  patients  with  IDDM  report 
ketonuria  at  presentation  in  84%  to  85%  and  acidosis  in 
48%  to  62%.'^-^°  Although  ketonuria  and  acidosis  are 
more  frequently  associated  with  IDDM,  a number  of 
studies  have  documented  that  they  do  occur  under  con- 
ditions of  physiologic  stress  in  adults  with  NIDDM.^-^'-^^ 
One  study  in  adults  with  NIDDM  reported  the  presence 
of  ketonuria  in  34%  and  acidosis  in  7%  at  diagnosis, 
similar  to  the  frequency  observed  in  this  study.^^  Of  our 
18  patients  with  NIDDM,  4 (22%)  currently  require 
insulin  to  achieve  glycemic  control.  This  figure  is  com- 
parable to  the  17%  to  37%  of  adults  with  NIDDM  who 
require  insulin.^' 

Studies  of  autoimmune  markers  in  children  with 
IDDM  have  shown  that  84%  have  islet  cell  antibodies 
and  43%  have  insulin  autoantibodies  at  the  time  of  the 
diagnosis.^^’^''  Because  of  the  strong  association  of  these 
autoimmune  markers  with  IDDM  in  children,  we  chose 
to  eliminate  from  our  study  any  patient  who  tested  posi- 
tive for  islet  cell  or  insulin  autoantibodies  at  diagnosis. 
It  has  been  reported,  however,  that  3%  to  27%  of  adults 
with  NIDDM  have  islet  cell  antibodies.^^"^^  The  rele- 
vance of  this  finding  in  adults  with  NIDDM  is  still 
unclear,  but  it  may  represent  an  early  stage  of  autoim- 
mune IDDM. 

Although  additional  physiologic  studies  are  needed 
to  evaluate  the  cause  of  impaired  glucose  tolerance  in 
our  patients,  the  increased  serum  insulin  and  C-peptide 
concentrations  suggest  that  insulin  resistance  may  be  a 
component.  The  C-peptide  concentrations  during 
Sustacal  challenge  were  within  or  above  the  range  of 
normal,  nondiabetic  subjects,^-^*'^^  with  mean  serum  C- 
peptide  concentrations  comparable  to  those  observed  in 
studies  of  adults  with  NIDDM.^*"^"  The  variation  in  C- 


Figure  1. — The  graph  shows  Sustacal  challenge  results  (n=10). 
The  shaded  area  represents  limits  of  C-peptide  secretion  in  IDDM 
as  defined  by  the  DCCT.®  The  patient  had  chronic  renal  insuffi- 
ciency at  the  time  of  the  test;  C-peptide  values  may  therefore  be 
falsely  elevated. 

peptide  responses  to  Sustacal  observed  among  our 
patients  has  also  been  found  in  studies  of  adults  with 
NIDDM.-^° 

The  group  of  children  and  adolescents  with  NIDDM 
described  herein  may  represent  not  one  disease  but  a 
final  manifestation  of  a number  of  underlying  disorders. 
Several  subtypes  of  NIDDM  have  been  reported  in  chil- 
dren, including  maturity-onset  diabetes  of  youth  and 
various  insulin-resistance  syndromes.  Maturity-onset 
diabetes  of  youth,  as  originally  described  by  Fajans  and 
co-workers,  is  characterized  by  an  autosomal  dominant 
inheritance  pattern. Affected  persons  have  mild, 
slowly  progressive  diabetes  that  can  be  controlled  for 
prolonged  periods  with  diet  alone  or  in  combination 
with  oral  hypoglycemic  agents.  Obesity  and  acanthosis 
nigricans  are  not  frequently  associated  features.^’^'-^' 
Genetic  studies  linked  maturity-onset  diabetes  of  youth 
to  defects  in  the  glucokinase  gene  and  the  genes  for 
hepatocyte  nuclear  factor- la  and  -4a.^'"^^  Glucokinase 
mutations  are  thought  to  affect  the  glucose-sensing 
mechanism  of  the  [3-cells,  raising  the  threshold  for 
insulin  secretion.  A variant  of  maturity-onset  diabetes  of 
youth  has  also  been  described  in  African-American 
patients. These  patients  have  no  evidence  of  autoim- 
munity, but  have  severely  impaired  [3-cell  function. 
Insulin  secretion  is  below  that  observed  in  normal  con- 
trol subjects  but  above  that  of  patients  with  IDDM. 
Although  these  patients  typically  require  insulin,  they 
are  not  insulin-dependent  as  they  are  able  to  discontin- 
ue its  use  for  prolonged  periods  without  the  develop- 
ment of  ketoacidosis.^" 

Acanthosis  nigricans  is  thought  to  be  a cutaneous 
marker  for  insulin  resistance^’  and  was  the  most  fre- 
quent physical  finding  in  our  study,  present  in  two  thirds 
of  the  patients.  Of  note,  acanthosis  nigricans  was  not 
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present  in  any  of  the  three  white  patients.  This  dermato- 
sis is  a component  of  a number  of  diabetic  syndromes, 
but  it  can  also  occur  in  obese  persons  with  or  without 
diabetes.^-^’^'  Of  the  insulin  resistance  syndromes,  the 
“HAIR-AN”  syndrome  is  probably  the  most  common. 
This  disorder  occurs  in  adolescent  and  adult  women  and 
is  characterized  by  hyperinsulinemia,  impaired  glucose 
tolerance,  acanthosis  nigricans  and  hyperandro- 
genism.^’^^  Although  most  of  our  patients  with  acantho- 
sis nigricans  had  increased  serum  C-peptide  concentra- 
tions consistent  with  insulin  resistance,  none  had  the 
hyperandrogenic  features  characteristic  of  the  “HAIR- 
AN”  syndrome. 

Most  of  the  patients  in  this  series  are  Mexican 
American,  an  ethnic  group  in  which  adults  have  a high 
prevalence  of  NIDDM  relative  to  non-Hispanic 
whites.'*'*^  Mexican-American  adults  with  NIDDM  also 
frequently  have  strong  family  histories  of  diabetes,  sim- 
ilar to  the  patients  reported  here."*^  Some  authors  hypoth- 
esize that  the  high  prevalence  of  NIDDM  in  Mexicans  is 
related  to  their  shared  gene  pool  with  Native  Americans, 
a group  with  a high  prevalence  of  NIDDM."'^''^ 

Herein,  we  describe  18  patients,  ages  5 to  17,  with 
NIDDM.  These  patients  were  predominantly  Mexican 
American,  with  a high  prevalence  of  obesity  and  acan- 
thosis nigricans  and  strong  family  histories  of  NIDDM. 
Our  data  suggest  that  NIDDM  may  be  more  common  in 
Mexican-American  children  than  perviously  suspected. 
An  increased  awareness  of  NIDDM  among  physicians  is 
needed  to  accurately  diagnose  and  appropriately  treat 
these  patients. 
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Cancer  Insurance  Policies  in  Japan  and 
the  United  States 

CHARLES  L BENNETT,  MD,  PhD;  PETER  D.  WEINBERG,  ond  JAMIE  j.  LIEBERMAN,  Chicago,  Illinois 

Cancer  care  in  the  United  States  often  results  in  financial  hardship  for  patients  and  their  families. 
Standard  health  insurance  covers  most  medical  costs,  but  nonmedical  costs  (such  as  lost  wages,  de- 
ductibles, copayments,  and  travel  to  and  from  caregivers)  are  paid  out  of  pocket.  Over  the  course  of 
treatment,  these  costs  can  become  substantial.  Insurance  companies  have  addressed  the  burden  of 
these  out-of-pocket  costs  by  offering  supplemental  cancer  insurance  policies  that,  upon  diagnosis  of 
cancer,  pay  cash  benefits  for  items  that  usually  require  out-of-pocket  expenditures  and  are  distinct 
from  reimbursements  made  by  traditional  health  insurance.  Limitations  associated  with  managed  care 
have  fostered  increased  consumer  awareness  and  interest  in  the  United  States  for  cancer  insurance 
and  its  ability  to  defray  treatment  expenditures  that  usually  require  out-of-pocket  payments.  Market- 
ing campaigns  are  becoming  more  aggressive,  and  the  number  of  cancer  insurance  policies  sold  has 
been  steadily  rising.  While  cancer  insurance  is  only  recently  gaining  popularity  in  the  United  States,  it 
has  been  a successful  product  in  japan  for  over  twenty  years.  In  japan,  approximately  one-quarter  of 
the  population  own  cancer  insurance,  and  ten-year  retention  rates  are  estimated  at  75%.  As  a result, 
individuals  are  afforded  good  access  to  nonmedical  cancer  services.  Understanding  the  factors  that 
led  to  the  success  of  cancer  insurance  in  japan  may  assist  policymakers  in  evaluating  cancer  insurance 
policies  as  they  become  more  prevalent  In  the  United  States. 

(Bennett  CL,  Weinberg  PD,  Lieberman  jj.  Cancer  insurance  policies  in  japan  and  the  United  States.  West  j Med  1 998; 
168:17-22) 


The  financial  burden  of  cancer  in  the  United  States 
can  be  devastating  to  patients  and  family  members; 
in  1997  alone,  it  accounted  for  $35  billion  in  direct  med- 
ical costs,  $12  billion  in  indirect  medical  costs,  and  $57 
billion  in  mortality  costs.*  Although  comprehensive 
health  insurance  covers  most  medical  costs,  it  does  not 
address  the  nonmedical  costs  associated  with  treatment, 
such  as  forgone  wages,  travel  to  and  from  medical  care 
givers,  deductibles  and  co-payments,  experimental  treat- 
ments, loss  of  income,  and  home  care  costs.  These  non- 
medical costs  are  paid  out-of-pocket  and  can  be  a finan- 
cial hardship,  even  for  patients  who  are  treated  on  an 
outpatient  basis.^ 

To  fill  the  gap  in  coverage,  many  insurance  compa- 
nies offer  supplemental  insurance  that  pays  cash  benefits 
in  addition  to  health  insurance  benefits  for  persons  who 
are  diagnosed  with  cancer.  Companies  offering  supple- 
mental insurance  in  the  United  States,  Canada,  and  the 
United  Kingdom  are  all  seeing  increased  consumer 


interest  in  their  products,  whereas  in  Japan,  cancer  insur- 
ance has  been  well  established  for  more  than  20  years 
(L.  Koco,  “Critical  Illness  Policies  Are  Selling  Well  in 
UK,”  National  Underwriter,  April  19,  1996,  p 21). 
Understanding  the  factors  that  have  made  cancer  insur- 
ance a success  in  Japan  may  assist  policy  makers  in 
evaluating  cancer  insurance  policies  in  the  United 
States. 

Health  Status  in  japan 

The  Japanese  population  is  widely  regarded  as  one  of 
the  healthiest  in  the  world,  with  a life  expectancy  of  76 
years  for  men  and  83  years  for  women,  the  highest  of 
any  industrialized  nation.^  The  prevalence  of  cancer 
has  increased  rapidly  since  the  1950s,  and  cancer  is  cur- 
rently the  number  1 cause  of  death.’  * A major  factor  in 
the  health  of  the  Japanese  population  is  considered  to  be 
their  low-fat  diet  of  mainly  fish  and  vegetables.  As 
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Japan’s  economic  prosperity  has  grown,  however,  the 
major  causes  of  death,  as  in  the  United  States,  are  relat- 
ed to  behavioral  factors.  Japan  has  adopted  western  pen- 
chants for  red  meat  and  cigarettes,  with  a 63%  smoking 
rate  among  Japanese  men.  These  trends  may  explain 
why  cancer  has  become  so  prevalent  in  contemporary 
Japan.  It  is  predicted  that  by  2000,  the  rate  of  cancer- 
related  deaths  for  men  will  be  229.1  per  100,000  versus 
100.2  per  100,000  for  women,  rates  that  are  similar  to 
those  in  the  United  States  today.'-’  * Stomach  cancer  has 
been  the  most  common  cancer  for  both  men  and  women, 
but  its  incidence  has  been  in  steady  decline,  whereas  the 
incidence  of  cancer  of  the  lungs,  colon,  pancreas,  biliary 
tract,  breasts,  and  liver  is  on  the  rise.’-*  Like  that  of  west- 
ern countries,  Japan’s  population  is  rapidly  aging,  and 
the  increased  incidence  in  cancer  deaths  is  especially 
apparent  among  the  older  population.  It  is  estimated  that 
by  2000,  60.6%  of  all  cancer  deaths  will  occur  in  per- 
sons older  than  70  years.* 

Cancer  Care  in  Japan 

Japanese  medicine  emphasizes  early  detection,  based 
on  government-subsidized  screening  programs.^  The  first 
programs,  for  stomach  and  cervical  cancers,  were  begun 
almost  30  years  ago.  Lung  and  breast  cancer  screening 
programs  were  initiated  in  1987,  followed  by  screening 
for  colorectal  cancer  in  1992.  Screenees  pay  about  500 
yen  (US  $4.59)  for  each  screening  test,  and  many  com- 
panies provide  mass  screenings  for  various  cancers  at  no 
charge  to  their  employees.  Screening  for  stomach  and 
cervical  cancers  has  shown  high  efficacy,  and  the  five- 
year  relative  survival  rate  for  patients  with  stomach  can- 
cer in  Japan  is  about  40%.^  Primary  prevention  measures, 
such  as  smoking-control  policies,  have  yet  to  be  imple- 
mented, and  there  is  a widely  held  misperception  among 
the  Japanese  that  lung  cancer  can  be  solved  by  screening 
programs  alone.  This  poses  a unique  moral  hazard.  The 
program  may  actually  increase  the  incidence  of  disease 
through  increased  risk  behavior.  When  combined  with 
the  widespread  purchase  of  cancer  insurance  policies, 
which  help  to  alleviate  the  fear  of  the  disease,  the  ques- 
tion of  increased  risk  behavior  becomes  more  important. 

Cancer  care  in  Japan  differs  greatly  from  that  cur- 
rently practiced  in  most  western  countries. Until 
recently,  Japanese  physicians  rarely  informed  patients  of 
their  diagnosis,  thinking  that  patients’  knowledge  of 
their  disease  contributes  to  a poor  prognosis.  Physicians 
often  inform  a family  member  of  the  diagnosis  rather 
than  the  patient,  an  act  consistent  with  the  taboo  nature 
of  cancer  in  Japanese  society.  Treatment  often  focuses 
on  rigorous  drug  regimens  that  are  not  available  else- 
where in  the  world. Cancer  is  discussed  less  often  in 
Japan  than  in  the  United  States,  but  both  countries  cite 
cancer  as  the  most  feared  medical  illness."-'''  In  a recent 
survey  by  the  Life  Insurance  Culture  Center,  90%  of 
Japanese  expressed  fears  about  cancer  (1996  Financial 
Analysts  Briefing,  American  Family  Life  Assurance 
Company  of  Columbus  [AFLAC],  Columbus,  Ga). 


The  initial  hospital  stay  for  a cancer  patient  in  Japan 
averages  53.2  days,  compared  with  9.0  days  in  the  United 
States.'^  Standard  health  insurance  covers  a ward  room 
with  about  six  beds.  For  an  additional  surcharge,  referred 
to  as  the  “room  rate  differential,’’  a patient  can  stay  in  a 
private  room.  The  room  rate  differential  is  paid  out  of 
pocket  and  ranges  from  5,000  to  80,000  yen  (M6  to  $734) 
per  day,  depending  on  the  hospital  and  the  amenities 
included  (1996  Financial  Analysts  Briefing,  AFLAC). 
While  in  the  hospital,  it  is  common  for  patients  to  use 
monetary  gifts  as  expressions  of  gratitude  toward  physi- 
cians. Monetary  gifts  are  also  used  a means  of  access  to 
eminent  specialists  (A.  Hardman,  “American  Sumo,’’ 
Financial  World,  Augusts,  1993;  162[16]:42^3). 

Private  nursing  care  is  another  potentially  large  out-of- 
pocket  expense  associated  with  cancer  treatment.  The 
daily  costs  of  private  nursing  care  range  from  10,000  to 
15,(X)0  yen  ($92  to  $138).  Other  out-of-pocket  costs  for 
cancer  care  include  noncovered  medicines,  travel  and 
family  lodging  expenses,  and  lost  income.  It  is  estimated 
that  these  expenses  will  cost  a patient  with  cancer  from 

25.000  to  65,000  yen  ($229  to  $596)  per  day.  Assuming  a 
patient  requests  a private  room  and  requires  private  nurs- 
ing care,  total  daily  out-of-pocket  costs  can  range  from 

40.000  to  160,000  yen  ($367  to  $1,467).  These  costs  do 
not  include  applicable  co-payments  for  medical  services, 
the  maximum  of  which  is  63,000  yen  ($578)  a month. 
When  Japanese  were  surveyed  about  diseases  they 
thought  posed  the  greatest  financial  threat,  67%  viewed 
cancer  as  the  most  expensive  disease  to  treat  (1996 
Financial  Analysts  Briefing,  AFLAC). 

japan's  Health  Insurance  System 

Health  insurance  for  Japan’s  127  million  citizens  is 
universal,  and  medical  care  in  Japan  accounts  for  6.8% 
of  the  total  gross  national  product,  about  half  that  of  the 
United  States."-'*-'’  Access  to  health  care  is  considered  a 
right,  as  stated  in  Article  25  of  the  Japanese  constitution: 
“In  all  spheres  of  life,  the  state  shall  use  its  endeavors  for 
the  promotion  and  extension  of  social  welfare  and  secu- 
rity, and  of  public  health.’’  Japan’s  first  step  toward  uni- 
versal health  insurance  came  in  1922  with  the  establish- 
ment of  the  Health  Insurance  Law  {Kenpo-ho),  which 
structured  health  insurance  in  companies.  This  law  was 
influenced  by  the  bismarckian  philosophy  that  healthier 
workers  lead  to  higher  productivity,  which  in  turn  leads 
to  better  military  capacity.'’  As  the  world  economy  tum- 
bled following  Black  Friday  in  October  1929,  malnutri- 
tion and  infectious  diseases  spread  rampantly  through 
Japan’s  rural  areas.  The  Japanese  government,  under 
pressure  to  provide  health  insurance  to  the  self- 
employed,  especially  farmers,  enacted  the  National 
Health  Insurance  Law  (Kokuho)  in  1938.  In  the  early 
1950s,  5%  of  the  Japanese  population  was  expected  to 
need  some  form  of  treatment  for  tuberculosis,  about  30 
million  people  were  still  uninsured,  and  universal  health 
care  became  a priority.'*-'’  In  1958  the  National  Health 
Insurance  Law  was  amended,  making  coverage  manda- 
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tory  and  universal  for  all  Japanese,  and  in  1961  univer- 
sal health  care,  or  Kai  Hoken,  was  enacted  nationwide. 

Japan’s  health  insurance  system  is  divided  into  three 
groups:  Employees’  Health  Insurance,  National  Health 
Insurance,  and  Health  and  Medical  Services. 
Employees’  Health  Insurance  covers  employees  of  firms 
and  has  four  subdivisions  covering  small  and  medium- 
sized companies,  large  companies,  merchant  marines,  and 
public  employees.  Premiums  for  the  Employees’  Health 
Insurance  are  about  8%  of  income,  with  at  least  half  being 
paid  by  the  company.  Insured  persons  have  a 10%  co-pay- 
ment  for  all  medical  services,  whereas  dependents  pay 
20%  for  inpatient  and  30%  for  outpatient  treatment. 

The  National  Health  Insurance  covers  self-employed 
persons  and  retirees  and  is  administered  by  local  munic- 
ipalities. Premiums  are  determined  on  the  basis  of  a fam- 
ily’s net  worth  and  are  paid  solely  by  the  insured.  The 
premiums  are  generally  higher  (as  much  as  double)  than 
the  Employees’  Health  Insurance,  even  though  those 
enrolled  in  National  Health  Insurance  have  the  lower 
average  income  of  the  two  groups.  Principal  subscribers 
and  their  dependents  pay  a 30%  co-payment  for  all  med- 
ical care,  whereas  retirees  pay  20%.  To  curb  the  expense 
of  high-cost  care,  the  government  instituted  a monthly 
cap  of  63,000  yen  for  co-payments. 

The  Health  and  Medical  Services  system  was 
designed  to  finance  health  care  for  Japanese  older  than 
70  years.  It  is  a pooling  fund  that  collects  from  the  other 
health  insurance  societies  and  is  designed  so  that  no  one 
plan  will  shoulder  a disproportionately  heavy  burden  for 
the  care  of  older  persons.  Older  persons  pay  700  yen 
($6.42)  a day  for  inpatient  care  and  1,000  yen  ($9.17)  a 
month  for  outpatient  care,  accounting  for  approximately 
3%  of  the  total  funding  for  Health  and  Medical 
Services. ’’  It  is  estimated,  however,  that  Japanese  older 
than  65  pay  additional  informal  fees  of  22,500  yen 
($206)  a month  to  allow  for  their  lengthy  hospital  stays, 
which  average  85.9  days.'^'^® 

Cancer  Insurance  in  Japan 

The  Japanese  private  insurance  market  is  the  largest 
in  the  world.  The  per  capita  life  insurance  in  Japan,  with 
a mean  of  $122,299  per  person,  is  more  than  three  times 
that  of  the  second  highest  amount  of  $40,000  per  person 
in  the  United  States  (1996  Financial  Analysts  Briefing, 
AFLAC).  Japan’s  insurance  industry  is  composed  of 
three  sectors.  The  first  sector  is  the  life  insurance  sector 
that  pays  a benefit  for  living  needs  or  death.  The  second 
sector  is  the  non-life  insurance  sector,  which  is  similar  to 
US  property  and  casualty  insurance.  The  third  sector  is 
for  products  such  as  cancer  insurance  that  pay  a benefit 
for  specific  diseases,  accidents,  and  care. 

The  insurance  industry  in  Japan  is  changing,  and  the 
first  step  toward  deregulation  began  on  April  1,  1996, 
with  the  enactment  of  the  insurance  business  law.  For 
the  first  time,  life  and  non-life  insurance  companies  in 
the  first  and  second  sectors  have  been  allowed  to  enter 
each  other’s  markets.  Japan  has  agreed,  however,  to 


refrain  from  making  radical  changes  in  the  third  sector 
of  the  insurance  industry,  where  cancer  insurance  poli- 
cies exist,  until  the  other  sectors  are  substantially 
deregulated  (D.  P.  Hamilton,  “US  and  Japan  End 
Insurance  Dispute  With  Tokyo  Conceding  to 
Demands,”  The  Wall  Street  Journal,  December  16, 
1996,  p A2;  S.  WuDunn,  “Accord  Is  Set  on  US  Access 
to  Japanese  Insurance  Market,  The  New  York  Times, 
December  16,  1996,  p A7). 

Cancer  insurance  policies  were  introduced  in  Japan 
in  the  1970s  when  AFLAC  of  Columbus,  Georgia, 
entered  the  Japanese  market.  It  had  prepared  for  four 
years  to  obtain  a license  and  was  granted  one  in  1974  by 
the  Japanese  Ministry  of  Finance,  which  was  under 
political  pressure  to  open  up  the  insurance  market  to  for- 
eign competition  (1995  Annual  Report,  AFLAC,  pp 
27-28).  At  the  time,  AFLAC  was  only  the  second  for- 
eign company  licensed  in  Japan,  and  their  main  product, 
cancer  insurance,  was  not  competing  directly  with 
Japanese  companies.  It  was  given  an  initial  four-year 
government-granted  monopoly,  which  subsequently  was 
extended  another  four  years. 

At  the  time  of  AFLAC’s  licensure,  the  incidence  of 
cancer  deaths  in  Japan  was  increasing  rapidly,  and  can- 
cer was  the  number  2 cause  of  death.  The  Japanese  have 
for  years  been  more  worried  about  cancer  than  other  dis- 
eases, and  there  was  a strong  market  for  cancer  insur- 
ance policies.  The  AFLAC  product  was  affordable,  and 
sales  were  high.  Although  their  monopoly  expired  in 
1982,  AFLAC  currently  insures  about  a fifth  of  the 
Japanese  population,  holding  a 90%  share  of  the  cancer 
insurance  market  (1996  Financial  Analysts  Briefing, 
AFLAC).  The  company  is  now  ranked  186th  on  the 
Fortune  500  list,  mainly  due  to  their  Japanese  opera- 
tions, which  account  for  85%  of  their  revenues 
(AFLAC’s  1995  Annual  Report,  pp  27-28). 

This  company  offers  its  Japanese  cancer  product  pri- 
marily through  companies,  or  corporate  agencies; 
employees  who  purchase  the  product  have  the  premium 
automatically  deducted  from  their  payroll.  More  than 
47,000  corporations  offer  the  product  to  employees 
through  their  payroll  deductions.  The  penetration  rate  of 
AFLAC  in  large  companies  with  1 ,000  or  more  workers 
is  31%,  whereas  that  in  small  companies  with  less  than 
100  workers  is  18%. 

Are  Cancer  Insurance  Policies  Needed  in  the 
United  States? 

Many  of  the  forces  that  led  to  the  successful  sale  of 
supplemental  cancer  policies  in  Japan  are  developing  in 
the  United  States.  In  the  1970s  and  1980s,  cancer  insur- 
ance policies  were  considered  to  be  redundant  or 
nonessential.  Basic  group  insurance  policies  had  co-pay- 
ments as  low  as  10%,  which  have  increased  to  20%  or 
more  for  persons  who  maintain  fee-for-service  health 
insurance  plans  or  point-of-service  options.  As  employ- 
ers cut  back  on  the  health  insurance  benefits  offered  to 
employees,  they  are  looking  toward  supplemental  pro- 
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grams,  such  as  cancer  insurance,  to  offset  some  of  the 
changes  in  coverage. 

As  in  Japan,  cancer  incidence  rates  and  cancer-related 
costs  continue  to  increase  steadily  as  the  population  ages. 
It  was  estimated  that  more  than  1.3  million  US  persons 
would  be  diagnosed  with  a new  cancer  other  than  skin 
cancer  in  1997.  Medical  care  for  cancer  accounted  for  $35 
billion  of  the  $1  trillion  in  US  health  expenses  in  1996.' 
Out-of-pocket  and  nonmedical  expenditures  for  patients 
with  newly  diagnosed  cancer,  especially  working-age 
adults,  have  a serious  adverse  affect  on  entire  families. 
Experimental  treatments  are  generally  not  covered  or  only 
partially  covered.  Cancer  patients  who  live  in  rural  areas 
face  extensive  travel  costs.  People  living  alone  may  need 
non-nursing  help  with  activities  of  daily  living,  and  up  to 
a third  of  seriously  ill  patients  with  cancer,  who  receive 
care  in  an  extensive  care  unit,  have  been  reported  to  lose 
most  of  their  savings  during  their  illness.-^' 

Among  less  severely  ill  cancer  patients,  nonmedical 
costs  of  several  thousand  dollars  per  year  are  typical, 
with  approximately  45%  of  nonmedical  costs  being  for 
out-of-pocket  expenditures  such  as  transportation  and 
food  and  55%  for  lost  wages.^  With  the  rapid  trend  in 
health  care  in  the  United  States  toward  managed  care  and 
managed  costs,  nonmedical  costs  associated  with  cancer 
are  likely  to  increase.  Two  recent  surveys  of  the  general 
population  reported  that  18%  to  19%  of  Americans  have 
problems  paying  their  medical  bills,  with  the  percentage 
of  those  covered  by  health  insurance  reported  at  75%  and 
81%,  respectively. Finally,  as  treatment  options 
offered  by  managed  care  organizations  become  more 
limited,  such  as  the  refusal  of  reimbursement  for  lung 
cancer  chemotherapy  or  high-dose  chemotherapy  for 
breast  cancer,  gaps  in  coverage  become  more  apparent, 
creating  opportunities  for  supplemental  insurers  to  mar- 
ket cancer  insurance  policies  (M.  P.  Schwartz, 
“Opportunities  in  Reform  for  Supplemental  Insurers,” 
National  Underwriter,  May  9,  1994;  pp  2,  20). 

History  of  Cancer  Insurance  Policies  in  the 
United  States 

Cancer  insurance  has  been  sold  in  the  United  States  for 
years,  and  these  policies  have  been  the  subject  of  a wide 
range  of  objections.  In  the  1970s  and  1980s,  they  were 
criticized  because  of  marketing  and  sales  tactics  that 
sometimes  took  advantage  of  consumers.  In  a 1978  sur- 
vey, the  House  Committee  on  Aging  found  that  72%  of  state 
insurance  commissioners  thought  that  fear  tactics  were  used 
to  sell  these  policies,  whereas  52%  of  all  commissioners 
thought  that  the  policies  had  limited  economic  value.  State 
regulations  were  instituted  to  limit  questionable  market- 
ing approaches  of  insurance  companies.  A 1981  study  by 
the  House  Committee  on  Aging  reported  that  fewer  than 
40%  of  cancer  insurance  premiums  were  paid  out  as  ben- 
efits compared  with  the  industry  standard  at  that  time  of 
80%  for  health  insurance  policies.''^ 

As  a result  of  the  recent  changes  in  health  care  deliv- 
ery, the  US  health  insurance  system  is  experiencing  an 


increased  interest  in  cancer  insurance  policies,  with  can- 
cer policies  in  1994  covering  10.4  million  insurers  (L. 
Koco,  “Critical  Illness  Policies  Are  Selling  Well  in  UK,” 
National  Underwiter,  April  29,  1996,  p 21;  “Limited 
Benefit  Insurance:  Palliative  or  Panacea?”  The  Chicago 
Tribune,  February  25,  1996,  business  section,  p 3;  N.  A. 
Jeffrey,  “Your  Money  Matters:  ‘Dreaded-Disease’ 
Policies  Rise,  But  Some  Say  They’re  No  Cure,”  The 
Wall  Street  Journal,  February  21,  1996,  p Cl).  Little 
effort  has  been  made  by  managed  care  organizations  to 
reduce  co-payments  or  assist  with  out-of-pocket  costs 
such  as  travel  or  lost  time  from  work,  and  there  are 
increasing  restrictions  on  the  type  and  frequency  of  care 
that  can  be  provided.  Companies  marketing  cancer 
insurance  use  these  managed  care  trends  to  their  advan- 
tage by  informing  the  public  of  the  possibility  of 
increased  out-of-pocket  expenses  if  the  highest  level  of 
care  is  to  be  maintained  in  the  event  of  cancer. 

Most  cancer  insurance  policies  reimburse  as  specific 
events  occur,  such  as  for  each  day  in  a hospital,  surgical 
procedures,  outpatient  treatments,  nursing  services, 
transportation,  hospice  care,  physician  visits,  and  pros- 
thetic devices.  Only  a few  policies  are  limited  to  a one- 
time payout  at  the  time  of  the  diagnosis  for  cancer.  The 
products  are  structured  as  indemnity  policies,  with  pay- 
ments made  directly  to  insured  persons  or  their  assignee, 
regardless  of  whether  they  have  existing  health  insur- 
ance in  force.  The  policies  are  structured  so  that  reim- 
bursements are  not  affected  by  any  payouts  that  result 
from  traditional  health  insurance  policies,  which  main- 
tains their  focus  on  assisting  with  both  medical  and  non- 
medical out-of-pocket  costs. 

Cancer  insurance  policies  stand  in  contrast  to  other 
disease-specific  and  disability  insurance  policies,  as 
well  as  Medicare  supplements,  which  may  assist  with 
direct  medical  costs-  such  as  co-payments  and 
deductibles,  but  do  not  assist  with  the  large  out-of-pock- 
et  nonmedical  costs  associated  with  cancer  (for  exam- 
ple, transportation,  food,  or  lost  wages).  Policies  such  as 
those  covering  long-term  care  or  disability  can  help  with 
out-of-pocket  costs  (although  specified  to  home  care  or 
nursing  home  care  in  long-term  care  policies).  The  prob- 
lem with  long-term  care  or  disability  policies  is  that, 
depending  on  the  terms  of  the  policy,  a cancer  patient  is 
likely  to  have  completed  intensive  treatment  before  the 
waiting  period  required  to  receive  a benefit  has  been 
reached.  Other  disease-specific  policies  such  as  for  heart 
attack  or  stroke  may  assist  with  out-of-pocket  nonmed- 
ical costs,  but  are  contrasted  with  cancer  insurance 
because  of  the  prevalence  of  cancer  and  the  higher  out- 
of-pocket  costs  associated  with  the  disease. 

About  26  companies  market  individual  cancer  insur- 
ance policies  to  employees,  up  from  12  in  1994,  with  the 
overwhelming  majority  of  companies  selling  policies 
directly  to  large  businesses  for  payroll  deductions  and 
through  associations.  A relatively  newer  product  is 
offered  by  an  additional  16  companies  through  direct 
marketing  to  individuals.  The  largest  companies  in  these 
markets  represent  some  of  the  more  established  compa- 
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Table  1 —Characteristics  of  supplemental  cancer  insurance,  terminal  illness  riders,  accelerated  death  benefits,  and  disability  income  policies. 

Suppiemental  Cancer  Insurance 

Terminal  Illness  Rider 

Accelerated  Death  Benefit 

Disability  Income 

When  paid: 

. . Specific  predefined 
. . critical  illness 

Less  than  1 2 months  to  live, 
with  MD  certification 

Specific  predefined 
critical  illness 

Unable  to  work 

How  paid: 

. . 1 00%  of  face  amount 

% of  face  amount 

% of  face  amount 

Monthly  income 

Death  Benefits: 

. . None 

Payment  of  rider  reduces 
death  benefit 

Payment  of  rider  reduces 
death  benefit 

None 

Continual  Coverage: . . 

. . Payment  at  time  of 
critical  events 

Lump  sum  payment 

Lump  sum  payment 

Monthly,  until  return  to  work 
or  death 

Complexity  of  Claim . . 

. . Requires  submission  of 

Relatively  simple,  narrow 

Could  be  complex. 

Significant  and 

Processing: 

documents  for  each 
critical  event 

definition  of 
terminal  illness 

need  to  meet  definition 

continually  ongoing 

nies  in  accident  and  health  insurance.  In  addition  to 
dominating  the  cancer  insurance  industry  in  Japan, 
AFLAC  is  the  current  industry  leader  in  the  United 
States.  Marketing  strategies  for  AFLAC  in  the  United 
States  are  similar  to  those  in  Japan,  with  low  marketing 
costs  resulting  from  policies  distributed  through 
employee  benefit  programs  and  purchased  through  pay- 
roll deductions  from  workers’  salaries.  One  type  of  pay- 
ment option  that  is  increasingly  popular,  the  “cafeteria 
plan,”  allows  premiums  to  be  paid  using  the  employees’ 
pretax  dollars.  Payroll  marketing  is  targeted  toward 
working  middle-class  families. 

A second  cancer  insurance  provider,  Capitol 
American,  targets  government  and  postal  employees  for 
payroll  deduction.  A third  company.  United  American 
Insurance  Company,  primarily  targets  the  Medicare  pop- 
ulation with  a cancer  policy  program  that  began  about  a 
year  ago.  Its  strategy  is  in  line  with  its  major  product, 
“Medi-Gap”  insurance  policies,  of  which  it  is  the  largest 
provider  in  the  United  States.  Finally,  companies  such  as 
Mutual  of  Omaha  and  the  Physicians’  Mutual  Insurance 
Company  of  Nebraska  do  direct  marketing  through 
mailings  to  individuals.  In  general,  the  companies  that 
have  more  efficient  marketing  efforts  have  higher  loss 
ratios  and  pay  out  more  of  their  premiums  to  claimants. 

The  costs  of  the  various  cancer  insurance  policies  are 
similar,  averaging  about  $100  to  $350  annually  (for  fam- 
ily coverage)  per  year  for  policies  purchased  through 
employers.  For  seniors,  policies  such  as  United 
American’s  can  cost  from  $120  to  $1,200  (depending  on 
the  level  of  desired  benefits).  Underwriting  usually 
requires  only  that  subscribers  are  cancer-free  for  a period 
of  at  least  five  years  before  purchasing  the  policy. 
Payouts  are  generally  similar  among  the  different  prod- 
ucts and  are  based  on  actuarial  estimates  of  the  incidence 
rates  of  cancer  and  the  costs  of  cancer  care.  For  example, 
AFLAC  has  had  only  three  rate  increases  in  the  past  26 
years.  An  average  payout  for  a person  who  purchased  a 
moderate  cancer  policy  for  $290  per  year  from  AFLAC 
is  $16,000 — exclusive  of  wellness  benefits  for  skin  can- 


cer— and  is  linked  to  trigger  events  described  earlier  (K. 
V.  Spencer,  written  personal  communication,  September 
17,  1996).  For  seniors  who  purchase  the  United 
American  product,  a policy  costing  $300  per  year  would 
pay  out  a one-time  benefit  of  $10,000. 

These  policies  continue  to  be  controversial  in  1998. 
Payout  rates  are  regulated  by  state  insurance  commis- 
sions and  are  in  the  range  of  60%,  which  is  low  com- 
pared with  typical  health  insurance  but  is  similar  to  the 
payout  rate  for  other  insurance  policies  such  as  term  life. 
The  difference  in  payout  rates  between  the  United  States 
and  Japan  parallels  the  retention  rates  for  these  two 
countries,  with  retention  rates  of  75%  or  greater  for  ten- 
year  periods  in  Japan,  whereas  only  25%  of  policyhold- 
ers in  the  United  States  have  carried  the  policy  for  ten 
years  (S.  Lohr,  “Under  the  Wing  of  Japan  Inc,  A 
Fledgling  Enterprise  Soared,”  The  New  York  Times, 
January  15,  1992,  p Al).  When  persons  change  jobs, 
there  is  a high  likelihood  that  the  cancer  insurance  poli- 
cy will  lapse.  Job  turnover  in  the  United  States  is  fre- 
quent, although  relatively  uncommon  in  Japan.  Most  of 
the  difference  in  payout  rates  between  the  two  countries 
is  related  to  the  higher  persistency  rates  in  Japan — that 
is,  Japanese  policyholders  are  more  likely  to  maintain 
their  policies.  Thus,  the  acquisition  cost  has  to  be 
absorbed  within  a smaller  number  of  years  for  each  indi- 
vidual policyholder. 

The  reasons  for  opposition  to  supplemental  policies 
are  diverse,  but  often  include  concerns  about  need,  per- 
ceptions about  value,  and  concerns  that  comprehensive 
health,  terminal  illness  riders  (sometimes  called  acceler- 
ated death  benefits),  and  disability  policies  offer  better 
value  (Table  1).  Terminal  illness  riders  require  that 
claimants  have  an  expected  life  expectancy  of  12 
months  or  less,  and  coverage  is  a lump-sum  payout, 
which  reduces  the  future  death  benefits.  Disability 
income  generally  requires  that  claimants  submit  medical 
documentation  that  they  are  no  longer  able  to  work,  and 
monthly  sums  are  paid  until  the  policyholder  is  able  to 
return  to  work.  At  the  time  of  the  diagnosis  of  cancer. 
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many  persons  have  life  expectancies  of  several  years 
and  often  are  either  retired  or  able  to  continue  working 
while  receiving  chemotherapy  or  radiation  therapy. 

There  is  also  concern  that  widespread  cancer  insur- 
ance poses  a moral  hazard  in  the  United  States  similar  to 
that  discussed  earlier  for  Japan.  Fear  of  cancer  does  play 
a role  in  the  successful  marketing  of  cancer  insurance 
policies,  and  by  alleviating  that  fear,  cancer  insurance 
may  send  the  message  that  an  increase  in  risk  behavior  is 
acceptable  because  the  person  is  covered  for  the  disease. 

Supporters  of  cancer  insurance  policies  argue  that 
they  are  designed  to  be  affordable  supplements  that  fill 
gaps  in  comprehensive  health  insurance  policies;  they  are 
primarily  targeted  to  assisting  persons  and  their  families 
while  treatment  occurs,  as  opposed  to  providing  support 
for  loved  ones  if  death  should  occur;  and  they  are  not 
linked  to  events  such  as  losing  time  from  work.  In  the 
past  few  years,  cancer  insurance  companies  appear  to 
have  turned  the  comer  in  terms  of  acceptance  by  key  per- 
sons involved  in  oncology  and  in  finance.  Advisers  and 
members  of  the  board  of  insurance  companies  for  cancer 
policies  include  not  only  leaders  in  academia  and  the 
public  sector  but  also  key  persons  of  pediatric  and  adult 
cancer  centers,  who  help  to  ensure  that  cancer  policies 
are  providing  the  most  appropriate  coverage. 

Conclusions 

Policy  makers  in  the  United  States  are  beginning  to 
look  at  Asian  health  systems  for  new  approaches  to 
health  care  financing,  such  as  medical  savings  accounts 
in  Singapore. Despite  cultural  differences,  the 
Japanese  experience  with  cancer  insurance  policies  may 
be  useful  for  policy  makers  in  the  United  States.  In 
Japan,  these  policies  have  proved  effective  in  supple- 
menting government-subsidized  universal  health  insur- 
ance by  providing  assistance  with  out-of-pocket 
expenses,  an  often-underappreciated  aspect  of  cancer 
care.  There  is  a potential  for  wider  distribution  of  this 
product  in  the  United  States,  especially  among  working 
persons  who  have  limitations  associated  with  managed 
care  programs  and  face  substantial  out-of-pocket 
expenses.  In  addition,  as  technological  advances  such 
as  genetic  screening  increase  public  awareness  of  the 
implications  of  cancer,  there  is  likely  to  be  increased 
interest  in  buying  cancer-specific  insurance  to  offset 
some  of  these  risks. 
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Kawasaki  Disease 

The  Mystery  Continues 

DAVID  ].  BRADLEY,  MD,  and  MARY  P.  CLODE,  MD,  Denver,  Colorado 

Kawasaki  disease  is  an  acute  systemic  vasculitis  of  unknown  cause  first  described  in  Japan  in  1967.  It 
affects  children  younger  than  10  years,  predominantly  those  younger  than  3 years.  Children  of  Asian 
ancestry  are  more  commonly  affected  than  white  children.  The  diagnosis  is  made  when  4 of  the  fol- 
lowing 5 signs  or  symptoms  are  present  with  fever  for  at  least  5 days:  polymorphous  rash;  conjuncti- 
val injection;  oral  mucosal  changes;  cervical  lymphadenitis;  and  erythema,  swelling,  or  desquamation 
of  the  hands  and  feet.  Various  symptoms  may  be  seen  also,  among  them  pronounced  irritability, 
arthralgia,  and  abdominal  pain.  No  diagnostic  test  exists,  and  clinicians  must  carefully  exclude  diseases 
that  mimic  Kawasaki  disease.  In  addition  to  the  above  clinical  findings,  Kawasaki  disease  causes 
aneurysm  formation  In  medium-sized  arteries,  particularly  the  coronary  arteries.  Found  in  about  a 
fourth  of  patients,  these  lesions  may  persist,  scar  with  stenosis,  or  resolve  angiographically.  The  treat- 
ment consists  of  administering  high-dose  aspirin  and  Intravenous  immune  globulin,  with  the  goal  of 
relieving  acute  illness  and  minimizing  sequelae.  Although  most  respond  rapidly,  almost  10%  of  chil- 
dren do  not  improve  clinically  with  treatment.  Complications  of  Kawasaki  disease  include  myocardial 
infarction,  which  may  occur  during  acute  illness  or  later,  as  a result  of  coronary  abnormalities. 

(Bradley  DJ,  Glode  MP.  Kawasaki  disease:  the  mystery  continues.  West  J Med  1998;  168:23-29) 


Since  it  was  first  described  by  the  pediatrician 
Tomisaku  Kawasaki  almost  30  years  ago,  the  disease 
that  bears  his  name  has  been  a puzzle  for  all  who  have 
seen  and  treated  it.  A multisystem  vasculitis  of  children, 
Kawasaki  disease  (also  known  as  Kawasaki  syndrome, 
or  mucocutaneous  lymph  node  syndrome)  can  now  be 
treated  effectively  in  most  cases,  but  its  pathogenesis 
remains  unknown.  At  its  worst,  it  is  a condition  that 
damages  coronary  arteries  and  may  result  in  fatal 
myocardial  infarction;  at  its  most  innocuous,  it  is  an  ill- 
ness of  curious  mucocutaneous  findings  and  “fever  of 
unknown  origin.”  Because  of  its  potential  to  cause  severe 
illness,  however,  physicians  who  care  for  children  must 
be  able  to  identify  it  definitively  and  treat  it  promptly. 

In  1961,  Dr  Kawasaki  saw  his  first  patient  with  high 
fevers,  cervical  lymphadenopathy,  conjunctival  and  oral 
mucosal  changes,  and  acral  edema.  He  recounts,  “The 
patient  had  what  we  now  call  typical  Kawasaki  disease, 
but  looking  at  him  from  the  perspective  of  that  time,  I 
could  not  form  any  clear  idea  of  the  disease  process 
involved.”'  Over  several  years  he  observed  similar 
cases,  sometimes  diagnosed  by  others  as  “Stevens- 
Johnson  syndrome  complicated  by  carditis.”  He  com- 
piled these  in  a published  series  of  50  children  in  1967.^ 


Initial  skepticism  regarding  the  new  diagnosis  gave  way 
to  widespread  acceptance  with  confirmatory  reports 
elsewhere,  including  an  independent  discovery  of  the 
disease  by  an  American  group  in  the  early  1970s.^ 

Epidemiology 

It  is  fitting  that  Kawasaki  disease  was  described  by  a 
Japanese  physician;  the  average  annual  incidence  in 
Japan  is  nearly  100  per  100,000  children  younger  than  5 
years,  higher  than  any  other  major  population  studied.'* 
In  North  American  populations,  the  incidence  for  all 
races  combined  is  about  10  per  100,000  children 
younger  than  5.^  Asian  Americans  are  at  least  three 
times  more  likely  and  black  Americans  two  times  more 
likely  than  whites  to  be  diagnosed  with  the  disease.^ 

Patients  with  Kawasaki  disease  are  almost  always 
younger  than  10  years.  The  peak  incidence  is  at  about  1 
year  of  age  and  falls  off  sharply  for  younger  and  older 
age  groups.  The  disease  is  1.5  to  2 times  more  common, 
and  almost  5 times  more  likely  to  be  fatal,  in  boys  than 
in  girls.  Death  from  Kawasaki  disease  is  a relatively  rare 
event,  occurring  in  less  than  0.5%  of  patients,  most  of 
whom  are  aged  3 years  or  younger.  Death  rates  appear 
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Table  1 —Diagnostic  Criteria  of  Kawasaki  Disease 

Diagnosis  is  established  when  fever  has  been  present  for  >5  days,  4 of  the  following 
5 symptoms  ore  present,  and  other  diagnoses  have  been  excluded;  if  coronary 
aneurysms  are  documented,  only  3 of  the  5 are  required 

• Erythema,  edema,  or  desquamation  of  the  hands  and  feet 

• Polymorphous  rash 

• Conjunctival  injection  (bilateral,  non-exudative) 

• Lesions  of  the  mouth;  Red  or  cracked  lips,  strawberry  tongue,  or 

injected  mucosa 

• Cervical  lymphadenopathy 


inversely  proportional  to  age,  with  infant  mortality 
approaching  4%  in  some  series. 

When  a child  is  diagnosed  with  Kawasaki  disease,  his 
or  her  siblings  have  a 2%  chance  of  subsequently 
becoming  ill,  suggesting  either  rare  child-to-child  spread 
or  occasional  shared  exposures.^  Nevertheless,  epi- 
demics of  the  disease  have  been  observed  repeatedly  in 
Japan  and  the  United  States,  occurring  every  two  to 
three  years  during  the  1980s.  About  4%  of  patients  will 
experience  a second  case  of  Kawasaki  disease  during 
their  childhood.  There  is  a seasonality  to  its  incidence, 
with  a slight  increase  in  winter  and  spring  months. 

Etiology 

Despite  a few  areas  of  encouraging  study,  the  search 
for  the  cause  of  Kawasaki  disease  has  so  far  been  incon- 
clusive. Its  similarity  to  Stevens-Johnson  syndrome  was 
appreciated  in  many  early  cases,  but  no  association  with 
illness  or  exposure  to  medicines  was  found.  The  high 
fevers  and  the  vigorous  acute-phase  response  on  labo- 
ratory evaluation  have  made  an  infectious  agent  seem 
likely.  Furthermore,  the  seasonality  of  the  illness,  its  epi- 
demic nature,  and  the  fact  that  few  children  have  a sec- 
ond episode  of  Kawasaki  disease  suggest  infection  and 
acquired  immunity.  Searches  using  culture,  microscopic 
examination,  and  polymerase  chain  reaction  techniques 
optimized  for  a plethora  of  viruses  and  bacteria  have  not, 
however,  recovered  any  single  agent  consistently. 

In  recent  years,  researchers  have  questioned  whether 
a toxin  similar  to  that  responsible  for  the  toxic  shock 
syndrome  might  be  the  cause  of  Kawasaki  disease.'^ 
According  to  this  theory,  children  become  ill  through 
colonization  with  toxin-producing  bacteria,  until  anti- 
bodies to  the  toxin  or  bacterium  are  made.  This  is  an 
interesting  hypothesis  for  several  reasons.  First,  it  has 
been  observed  that  a specific  subpopulation  of  T lym- 
phocytes multiplies  rapidly  in  toxin-mediated  diseases 
such  as  toxic  shock  syndrome:  those  whose  T-cell  recep- 
tors contain  VP2  variable  chains.  Some  investigators 
have  demonstrated  the  same  marked  proliferation  in 
Kawasaki  disease,'^  whereas  others  have  refuted  this 
finding. Second,  the  clinical  aspect  of  the  disease,  with 
mucosal  changes,  rash,  and  fever,  mimics  that  of  toxin- 
related  diseases  to  the  point  that  it  is  often  confused  with 


them.  Finally,  the  most  effective  treatment  of  Kawasaki 
disease,  intravenous  immune  globulin  (IVIG),  has  been 
shown  to  have  neutralizing  activity  against  several  bac- 
terial toxins.'^  A claim  that  69%  of  patients  with 
Kawasaki  disease  were  colonized  with  toxin-producing 
Staphylococcus  aureus^^  has  not  been  corroborated  by 
other  researchers. 

Clinical  Findings  and  Diagnosis 

The  criteria  for  diagnosis,  established  in  1971  by  a 
Japanese  research  committee,  are  based  solely  on  the 
clinical  findings  of  the  disease  (Table  1).  Prodromal 
symptoms  are  rare.  Illness  usually  begins  with  high 
fever  of  39°C  to  40°C,  which  may  be  continuous  or 
spiking  in  nature.  Although  the  diagnostic  criteria  used 
for  case  reviews  include  fever  for  five  days,  it  is  not 
essential  to  wait  five  days  before  making  the  diagnosis 
and  initiating  therapy. 

A blotchy  exanthem,  appearing  urticarial,  scarlatini- 
form,  morbilliform,  erythematous,  or  any  combination 
of  these,  appears  between  days  1 and  5 of  the  fever 
(Figure  1).  It  is  seen  on  extremities  and  the  trunk,  with 
pronounced  involvement  of  the  groin  in  many  cases.  The 
rash  is  not  vesicular,  although  small,  aseptic  pustules  are 
seen  in  5%  of  patients,  particularly  on  the  knees. 

Palms  and  soles  do  not  show  discrete  lesions,  but  are 
deeply  erythematous  and  often  become  tensely  edema- 
tous also.  At  about  day  10  of  the  illness,  they  desqua- 
mate. Starting  at  the  fingernails,  sheets  of  palmar  skin 
peel  off,  followed  a few  days  afterward  by  the  plantar 
skin  in  a similar  maimer. 

Two  to  four  days  after  the  onset  of  fever,  the  bulbar 
conjunctivae  become  injected.  This  may  be  subtle  or 
pronounced  and  may  be  accompanied  by  the  finding  of 
anterior  uveitis  on  slit-lamp  examination.  There  is  no 
conjunctival  exudate.  Bright  red  lips  with  cracking  and 
bleeding,  along  with  a strawberry  tongue,  reminiscent  of 
group  A streptococcal  disease,  appear  at  about  day  3 to 
5.  Erythema  of  the  oral  mucosa  may  also  be  seen. 

Adenitis,  occasionally  appreciable  before  the  onset  of 
fever,  develops  in  two  thirds  of  patients.  It  can  be  pro- 
found, bilateral  or  solitary,  and  painful  to  the  child,  but 
it  is  never  suppurative.  Usually  cervical  in  location,  it  is 
the  least  frequently  observed  of  the  diagnostic  criteria 
for  Kawasaki  disease.  Because  this  may  be  the  only 
prominent  finding  initially,  the  disease  may  at  first  be 
indistinguishable  from  bacterial  adenitis.'* 

In  addition  to  the  diagnostic  criteria,  numerous  other 
findings  are  associated  with  Kawasaki  disease  (Table  2). 
Ten  percent  of  children  with  the  disease  have  right  upper 
quadrant  abdominal  pain  related  to  hydrops  of  the  gall- 
bladder, and  the  total  serum  bilirubin  level  is  often 
slightly  elevated.  Diarrhea  with  or  without  vomiting  is 
seen  in  a third  of  patients  with  the  disease.  Joint  pains 
due  to  aseptic  arthritis  are  seen  in  a similar  fraction. 
Large  and  small  joints  are  affected,  frequently  with  sub- 
stantial effusion.  Aseptic  meningitis  is  diagnosed  in 
about  a fourth  of  patients.  Marked  irritability  is  noted  in 
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Table  2— Findings  Associated  with  Kawasaki  Disease 

System  Signs  or  Symptoms 

CNS Meningismus,  irritability,  sensorineural  hearing  loss,  CSF  pleocytosis 

Ophthalmologic Anterior  uveitis 

Cardiovascular Tachycardia,  gallop  rhythm,  myocarditis,  pericardial  effusion,  aortic  insufficiency,  mitral  insufficiency, 

. conouction  abnormalities,  coronary  artery  ectasia,  myocardial  infarction 

Gastrointestinal Vomiting,  diarrhea,  pancreatitis,  gallbladder  hydrops,  hyperbilirubinemia 

Kenal/Urologic Sterile  pyuria,  microscopic  hematuria,  albuminuria 

Hematologic Hypercoagulable  state  (thrombocytosis  with  platelet  activation),  peripheral  gangrene 

Musculoskeletal Arthritis,  neck  pain 


CSF  = cerebrospinal  fluid 


infants,  even  when  the  cerebrospinal  fluid  is  normal. 
Sinus  tachycardia  at  rest  is  seen  in  most  patients.  An 
ophthalmologic  evaluation  may  be  helpful  in  differenti- 
ating Kawasaki  disease  from  other  illnesses;  anterior 
uveitis  is  found  on  slit-lamp  examination  in  most 
patients,*^  distinct  from  the  findings  in  adenoviral  con- 
junctivitis or  of  the  Stevens-Johnson  syndrome. 

The  course  of  Kawasaki  disease  generally  has  three 
phases.  The  acute  phase  is  the  initial  approximately  ten- 
day  period  of  fever,  oral  changes,  acral  edema,  injection 
of  the  conjunctivae,  and  lymphadenitis.  Next,  the  suba- 
cute phase  is  the  period  when  fever  and  skin  findings 
have  resolved,  but  irritability  and  conjunctival  injection 
may  continue.  Desquamation  of  hands  and  feet  occurs 
during  this  phase,  which  lasts  from  about  day  10  to  day 
24.  The  third,  or  convalescent  phase,  begins  on  the  res- 
olution of  the  clinical  signs  and  ends  when  blood  test 
results  return  to  normal,  as  discussed  later. 

Diagnostic  Confusion 

Although  the  diagnostic  criteria  are  well  defined  and 
familiar  to  many  physicians,  KD  is  frequently  confused 
with  other  conditions.  There  are  a few  reasons  for  this: 
First,  infants  are  notorious  for  presenting  atypically, 
with  the  diagnostic  features  appearing  only  after  several 
days  of  illness.  Second,  signs  required  for  the  diagnosis 
are  not  specific;  several  “look-alike”  conditions  must  be 
excluded  (Table  3).  Finally,  KD  is  associated  with  a 
diverse  array  of  findings.  A single  symptom  or  sign  may, 
in  any  one  child,  appear  to  be  the  predominant  focus  of 
illness,  and  lead  to  misdiagnosis. 

The  following  is  such  a scenario:  A 9-month  old 
infant  is  brought  to  her  pediatrician  because  of  fever. 
There  are  no  impressive  physical  findings,  but  her  white 
blood  cell  count  is  high,  and  a urinalysis  shows  white 
blood  cells.  The  child  is  treated  with  antibiotics  for  pre- 
sumed urinary  tract  infection.  The  next  day,  conjunctivi- 
tis and  rash  appear,  and  are  construed  as  a reaction  to  the 
antibiotics,  which  are  then  changed.  Only  when  cultures 
are  negative  and  the  case  is  fully  reevaluated  does  KD 


enter  the  differential  diagnosis.  Similarly,  joint  pains  due 
to  KD  have  been  treated  as  septic  arthritis,  and  abdomi- 
nal pains  as  hepatitis.  A raised  level  of  suspicion  is  the 
most  important  factor  in  making  a prompt  diagnosis. 

Laboratory  and  Other  Data 

The  characteristic  laboratory  findings  of  Kawasaki 
disease  reflect  an  exuberant  acute-phase  response  but 
are  not  unique  to  the  disease.  A complete  blood  count 
often  shows  an  elevated  leukocyte  count  with  a leftward 
shift.  The  erythrocyte  sedimentation  rate  and  C-reactive 
protein  level  are  greatly  elevated,  as  are  platelet  counts, 
which  frequently  exceed  1,000  X 10^  per  liter  (1  million 
per  mm^)  in  the  subacute  phase.  The  erythrocyte  sedi- 
mentation rate  declines  with  a response  to  treatment  and 
the  resolution  of  illness.^®  A total  serum  bilirubin  level 
may  be  elevated,  but  rarely  exceeds  86  p,mol  per  liter  (5 
mg  per  dl).  Mild  hypoalbuminemia  is  consistently  rec- 
ognized, for  unclear  reasons.  Sterile  pyuria  and  albu- 
minuria due  to  urethritis  are  seen  early  in  the  illness. 
Similarly,  cerebrospinal  fluid  analysis  reveals  mono- 
cyte-predominant pleocytosis  and  is  sterile.^' 

Electrocardiographic  abnormalities  are  common  but 
subtle.  They  include  mild  PR  interval  prolongation,  T- 
wave  flattening  or  inversion,  and  nonspecific  ST  seg- 
ment changes.  Persistent  findings  on  serial  electrocar- 
diograms are  predictive  of  coronary  artery  lesions.^^ 
Echocardiography  during  the  acute  phase  may  reveal 
pericardial  effusion,  which  rarely  becomes  clinically 
important.  Coronary  artery  ectasia,  or  regional  dilation, 
may  also  be  seen. 

Pathologic  Findings 

Kawasaki  disease  is  a systemic  arteritis,  with  partic- 
ular involvement  of  the  coronary  arteries.  Intense  infil- 
tration of  vessel  walls  with  inflammatory  cells  is  seen  on 
biopsy  specimens  of  various  tissues  from  acutely  ill  chil- 
dren. Involvement  of  the  intimal  layer  is  seen  during  the 
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Table  3— Look-alike  Conditions  Frequently  Confused  With  Kawasaki  Disease  (KD) 


Condition  Features  Distinguishing  the  Condition  from  KD 

Adenovirus  Rhinitis,  pha^ngitis  often  exudative,  or  punctate  keratoconjunctivitis  on  slit-lamp  examination 

Bacterial  adenitis  Fluctuance  of  node,  no  conjunctival  injection,  no  cracked  lips,  no  rash,  or  culture-positive  node  aspirate 

Measles Discrete  lesions  on  palms  and  soles,  exudative  conjunctivitis,  cough,  rhinorrhea,  upper  respiratory 

tract  symptoms  preceding  rash 

Scarlet  fever Exudative  pharyngitis,  more  common  in  school-aged  children  (rare  <2  years),  positive  culture  for 

group  A streptococcus,  or  elevated  anti-streptolysin  0 titer 

Stevens-johnson  Syndrome Infectious  or  pharmacologic  cause,  flaccid  bullae,  Nikolsky  sign,  or  sloughing  of  palpebral  conjunctivae 

Toxic  shock  syndrome  Diffuse  erythroderma  (sunburn-like),  thrombocytopenia,  hypotension,  or  focus  of  staphylococcal  infection 

Urinary  tract  infection  Urine  culture  positive  for  pathogens,  no  skin  findings,  or  urine  test  positive  for  nitrites 


acute  phase  of  illness,  with  panvasculitis  and  aneurysm 
formation  usually  in  the  subacute  phase.^^  The  coronary 
arteries  are  most  commonly  affected,  but  aneurysms  have 
been  located  in  other  medium-sized  arteries  such  as  the 
brachial,  internal  iliac,  and  intercostal  arteries.  Aneurysms 
may  be  saccular  or  fusiform  and  may  either  persist  or  heal, 
occasionally  with  scarring  and  stenosis.  The  involvement 
of  vessels  occasionally  leads  to  acute  thrombosis,  with 
ischemic  injury.  Its  predilection  for  the  coronary  circula- 
tion has  made  this  disease  the  leading  cause  of  acquired 
heart  disease  in  children  of  developed  countries. 

In  addition  to  coronary  vessel  involvement,  Kawasaki 
disease  may  affect  other  areas  of  the  heart.  Carditis  with 
variable  impairment  of  cardiac  function,  pericarditis  with 
effusion,  mitral  and  aortic  valvulitis,  and  conduction  sys- 
tem inflammation  have  been  observed. 

Workup  and  Treatment 

When  clinical  features  suggest  the  diagnosis  of 
Kawasaki  disease,  laboratory  values  support  it,  and 
other  diagnoses  are  reasonably  excluded,  patients  are 
generally  admitted  to  a hospital  for  observation  and 
treatment.  When  available,  a pediatric  cardiologist 
should  be  consulted  to  obtain  a baseline  echocardiogram, 
to  assist  in  the  management  of  any  cardiac  insufficiency, 
and  to  arrange  for  follow-up  care.  It  may  be  desirable  to 
freeze  an  acute  serum  specimen  because  the  IVIG  treat- 
ment will  alter  titers  if  they  are  to  be  measured  later. 

Aspirin 

Aspirin  is  used  in  the  treatment  of  Kawasaki  disease 
because  of  its  anti-inflammatory  and  antiplatelet  func- 
tions. A high  dose  (100  mg  per  kg  of  body  weight  a day 
orally,  divided,  every  6 hours)  has  been  shown  to  be  safe 
and  effective  in  reducing  fever  and  clinical  illness.^'*  The 
duration  of  high-dose  aspirin  treatment  varies,  but  most 
experts  continue  it  through  day  10  to  14  of  the  illness 
and  until  the  patient  has  been  afebrile  for  48  to  72  hours. 
The  dose  is  then  reduced  (to  3 to  5 mg  per  kg  a day  as  a 
single  dose).  Aspirin  can  be  discontinued  when  acute- 
phase  reactants  such  as  the  erythrocyte  sedimentation 
rate  return  to  normal  four  to  six  weeks  later. 


A serum  salicylate  level  should  be  measured  if  signs 
of  toxicity  such  as  nausea,  lethargy,  or  hyperpnea  devel- 
op. A different  antiplatelet  agent  should  be  used  if  the 
diagnosis  of  influenza  or  varicella  is  made  concurrently, 
due  to  the  theoretical  risk  of  Reye  syndrome. 

Intravenous  Immune  Globulin 

The  benefit  of  IVIG  in  reducing  the  manifestations 
and  complications  of  Kawasaki  disease  has  been  shown 
by  several  investigators.  It  was  shown  in  a prospective 
multicenter  trial  to  reduce  the  incidence  of  coronary 
aneurysms  from  17%  to  4%,  but  the  mechanism  of  this 
effect  is  still  not  known.^^  Pooled  from  the  plasma  of 
more  than  1,000  blood  donors,  several  commercial 
preparations  are  available.  Various  dosing  regimens 
have  been  used  in  different  centers,  but  recent  data  sup- 
port the  use  of  a single  dose  of  2 grams  per  kilogram, 
infused  over  10  to  12  hours. 

In  many  patients,  the  clinical  response  to  the  infusion 
of  IVIG  is  striking,  with  the  abatement  of  fever  and 
improved  laboratory  indices  within  24  hours.  Side 
effects  are  unusual  but  include  fever,  chills,  hypoten- 
sion, and  rarely,  hemolytic  anemia  with  disseminated 
intravascular  coagulation.^^  Patients  should,  therefore, 
be  monitored  closely,  with  vital  signs  checked  hourly 
throughout  the  infusion. 

Treatment  Failure 

In  all  major  series,  there  is  a group  of  patients,  mak- 
ing up  8%  to  10%  of  the  total,  whose  illness  does  not 
respond  to  IVIG  in  the  expected  way.  Children  in  whom 
fever  persists  through  treatment  or  returns  two  to  four 
days  thereafter  should  be  carefully  reassessed  for  alter- 
native diagnoses.  If  Kawasaki  disease  is  still  suspected, 
they  can  be  safely  re-treated  with  a second  infusion  of 
IVIG.^*  Most  patients  respond  to  the  second  infusion, 
but  some  do  not.  Of  note,  patients  requiring  IVIG  re- 
treatment appear  to  have  a higher  rate  of  coronary 
aneurysms  than  those  responding  to  a single  infusion, 
regardless  of  their  response  to  the  second  treatment 
(M.P.G.  and  J.  C.  Bums,  MD,  written  communication, 
October  1997).  In  one  center,  pulsed  doses  of  corticos- 
teroids were  administered  to  four  children  who  had 
persistent  or  recrudescent  fever  after  repeated  IVIG 
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Figure  1. — Physical  findings  in  Kawasaki  disease  (KD)  are  illustrated.  A 4-year  old  boy  with  Kawasaki  disease  (A)  demonstrates  the 
red,  cracked  lips  typical  of  the  illness.  His  conjunctivae  are  injected,  and  a right  subconjunctival  hemorrhage  is  present.  Injection  of 
the  conjunctivae  (B)  is  without  exudate  and  is  less  pronounced  immediately  around  the  limbus.  The  exanthem  of  KD  may  take  many 
forms  but  is  frequently  blotchy,  pink,  and  maculopapular  (C). 


infusions.  Coronary  aneurysms  did  not  develop  in  any 
of  the  four.^^ 

The  xanthine  derivative  pentoxifylline  may  be  of  ben- 
efit in  preventing  aneurysms,  particularly  in  cases  of 
IVIG  failure.  Traditionally  used  to  decrease  blood  vis- 
cosity in  patients  with  claudication,  pentoxifylline  blocks 
the  production  of  tumor  necrosis  factor  a,  which  is 


thought  to  be  an  important  inflammatory  mediator  in 
Kawasaki  disease.  In  a recent  Japanese  trial  of  Kawasaki 
disease,  aneurysms  developed  in  3 of  21  patients  treated 
with  IVIG.  None  of  the  20  children  treated  with  high- 
dose  pentoxifylline  and  IVIG  had  aneurysms.^® 

All  treatments  for  Kawasaki  disease  other  than  IVIG 
and  aspirin  are  at  this  time  considered  investigational. 
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Figure  2. — Serial  right  coronary  angiograms  in  a patient  with  sequelae  of  Kawasaki  disease  are  shown.  Three  months  after  acute  ill- 
ness (A),  this  patient  had  a large  aneurysm  of  the  proximal  two  thirds  of  the  right  coronary  artery.  Two  years  later  (B),  it  had 
regressed.  Another  angiogram  16  years  after  the  illness  (C)  shows  high-grade  stenosis.  This  patient  had  involvement  of  the  left  coro- 
nary artery  also,  with  persistently  abnormal  stress  thallium  tests.  (Photographs  courtesy  of  James  W.  Wiggins,  MD.) 


The  management  of  cases  refractory  to  standard  treat- 
ment should  be  undertaken  only  with  the  assistance  of  a 
specialist  experienced  with  such  cases. 

Complications 

The  best-known  complication  of  Kawasaki  disease 
and  that  thought  to  have  the  most  serious  long-term  con- 
sequences is  coronary  aneurysm  formation.  Treatment 
with  IVIG  substantially  reduces  the  incidence  of  this 
sequela  (seen  in  a fourth  of  untreated  patients),  but  has 


not  eliminated  it.  Ectasia,  frequently  recognized  on 
echocardiograms  in  the  acute  phase  of  the  illness,  often 
resolves.  Aneurysms  usually  appear  in  the  subacute 
phase,  but  have  been  seen  as  early  as  five  days  after  the 
onset  of  fever.  More  than  half  of  aneurysms  that  form 
during  the  course  of  Kawasaki  disease  will  regress  con- 
siderably over  the  months  that  follow  acute  illness.^' 
Some  heal  with  stenosis  and  notable  obstruction  to 
blood  flow  (Figure  2).  Even  when  coronary  angiograms 
return  to  normal,  however,  there  is  evidence  that  func- 
tional properties  of  the  vessel  remain  impaired.^^ 


W)M,  January  1998 — Vol  168,  No.  1 


Kawasaki  Disease — Bradley  and  Glode  29 


When  an  aneurysm  or  aneurysms  have  been  identi- 
fied, aspirin  treatment  may  be  continued  for  months  and 
follow-up  continued  with  serial  echocardiography. 
Warfarin  sodium  may  be  added  when  highly  obstructive 
lesions  have  been  identified  on  angiography.  Stress  test- 
ing is  often  done  to  look  for  ischemic  changes  when 
abnormalities  of  the  coronary  arteries  persist. 

Probably  the  most  serious  complication  of  Kawasaki 
disease,  myocardial  infarction,  occurs  in  less  than  0.5% 
of  patients.  Manifested  by  shock  and  vomiting  clinical- 
ly, myocardial  infarction  is  found  at  autopsy  in  most 
fatal  cases. Death  due  to  Kawasaki  disease  usually 
occurs  in  the  subacute  phase. 

It  remains  to  be  determined  what  contribution,  if  any, 
Kawasaki  disease  makes  to  ischemic  heart  disease  in 
adults.  In  a recent  follow-up  study,  children  did  not 
appear  to  have  increased  mortality  after  their  acute  ill- 
ness,^'* but  late  sequelae  have  been  reported,^^  and 
longer-term  follow-up  may  be  required  to  define  their 
contribution  to  adult  heart  disease. 

Other  reported  cardiac  lesions  are  acute  and  chronic 
insufficiency  of  the  aortic  and  mitral  valves  presumably 
from  inflammatory  damage,  myocardial  dysfunction  with 
heart  failure,  conduction  system  inflammation,  and 
myocardial  fibrosis.  Ischemic  injury  resulting  in  gangrene 
of  the  extremities  has  been  reported  as  a complication  of 
the  disease  in  infants.^^  This  rare  situation  has  been  treated 
successfully  with  the  infusion  of  prostaglandin  Ej.^^ 

Conclusion 

Great  advances  have  been  made  in  the  characteriza- 
tion and  treatment  of  Kawasaki  disease.  A disorder  first 
described  only  30  years  ago,  it  is  now  recognized  in  all 
races  around  the  world.  Nonetheless,  a great  deal 
remains  to  be  determined  about  this  mysterious  disease. 
Two  developments  are  urgently  needed:  a definitive 
diagnostic  test  for  the  disease,  and  a treatment  for  cases 
refractory  to  the  current  standard  of  care,  aspirin  and 
IVIG.  Although  promising  leads  are  being  followed  in 
many  laboratories  already,  the  search  for  improved  diag- 
nosis and  treatment  will  be  simplified  when  the  patho- 
genesis of  the  disease  is  finally  understood. 
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Who  Would  Want  to  be  a Doctor? 

CHARLES  E.  LEWIS,  MD,  ScD,  Los  Angeles,  California 


The  structure  of  health  care  delivery  is  going  through 
an  agonizing  change  and  physicians  are  trapped  in 
the  middle  of  this  maelstrom.  For  years  the  physician 
was  the  American  Dream  personified.  An  individual 
entering  the  medical  field  could  work  hard  to  succeed, 
become  financially  independent,  and  gain  respect 
through  their  personal  efforts.  “Hanging  out  one’s  shin- 
gle” was  the  mark  of  a successful  entrepreneur,  one 
whose  education  had  produced  a private  practitioner 
with  autonomy  in  their  role,  limited  only  by  established 
professional  ethics  and  rules.  The  Flexner  Report  (1910) 
came  and  went;  although  medical  practice  became  more 
science-based,  the  structure  of  practice  remained  the 
same.  The  creation  of  the  National  Institutes  of  Health  in 
1946,  however,  dramatically  changed  the  tools  of  the 
trade  and  the  costs  of  their  use. 

For  decades,  organized  medicine  opposed  the 
involvement  of  the  federal  government  in  its  affairs. 
Finally,  in  1965,  the  89*  Congress  succeeded  in  enacting 
laws  to  provide  insurance  coverage  for  older  persons 
(through  Medicare)  and  poor  people  (through 
Medicaid).  These  initially  came  with  limited  restrictions 
on  the  way  medicine  could  be  practiced.  Following 
1965,  predictions  of  the  “twilight  of  medicine”  faded  as 
an  economic  bonanza  brought  more  and  more  dollars  to 
individual  physicians  (and  the  yearly  inflation  rate  for 
health  care  moved  into  double  digits). 

In  the  1990s,  US  corporations  realized  that  health 
insurance  for  their  employees  cost  more  than  raw  mate- 
rials for  their  products.  In  turn,  they  did  what  liberals 
had  failed  to  accomplish  politically  for  the  preceding 
half  century:  they  restructured  the  provision  of  care — at 
least  for  their  own  employees. 

The  advent  of  “managed  care”  (or,  more  accurately, 
managed  prepayment  of  charges  on  a contractual  basis), 
has  produced  changes  beyond  those  hoped  for.  To  han- 
dle expenditures,  medical  care  had  to  be  made  accessi- 
ble primarily  through  “gatekeepers,”  who  control  the 
use  of  services.  It  appears  that  quantity  of  access  has 
increased,  and  its  quality  has  definitely  been  altered.  The 
autonomy  once  prized  by  a physician  is  being  replaced 
by  the  equivalent  of  “employee  handbooks,”  which  set 
forth  the  limits  of  the  physician’s  decision-making 
power  in  a patient’s  care.  This  change,  coupled  with  a 


recognition  of  the  limits  of  individuals  in  a highly  tech- 
nical environment,  has  made  it  necessary  to  substitute 
team  for  the  individual  player. 

The  resulting  health  care  delivery  change  has,  like  an 
unexpected  muscular  spasm,  produced  pain  in  the  body  of 
medicine.  This  pain  manifests  itself  in  the  “war  of  inde- 
pendence” in  certain  ways:  early  retirement  among  physi- 
cians older  than  50,  who  can  afford  to  live  off  their  earlier 
practice  income;  and  the  cries  of  those  younger 
“providers”  injured,  fiscally  and  psychologically,  still  on 
the  battlefield  calling  for  help  (which  will  never  come).  In 
the  midst  of  the  cacophony  created  by  the  health  care  pro- 
fessionals involved,  the  profession  has  developed  mal- 
adaptive responses  in  the  form  of  self-appointed  “physi- 
cian executives”  and  the  growth  of  programs  yielding  such 
additional  degrees  as  MBA,  as  individuals  vie  for  man- 
agement positions  that  govern  their  colleagues’  practice. 

In  the  midst  of  groans  from  practitioners,  however, 
current  physicians-in-training  and  others  aspiring  to  the 
healing  profession  seem  oblivious  of  the  environmental 
noise.  Why  should  they  be  otherwise?  They  have  never 
known  the  Golden  Age  of  Practice,  to  compare  with 
today’s  trends.  They  have  never  known  the  unrestrained 
world  of  fee-for-service  medicine  and  “usual  and  cus- 
tomary fees.”  Although  some  practicing  physicians 
warn  and  actively  discourage  premedical  students,  the 
latter  continue  to  apply,  in  ever  greater  numbers,  for 
admission  to  an  educational  process  that  will  consume 
the  next  6 to  10  years  of  their  lives- — one  that  will 
demand  more  than  some  can  give. 

Why?  Why  should  they  flock  like  lemmings  to  a 
world  out  of  focus  to  older  eyes? 

If  one  simply  needs  a job,  there  are  many  ways  to  gain 
economic  security.  The  practice  of  medicine,  however,  is 
a special  kind  of  career,  and  despite  the  changes  produced 
by  the  evolving  health  care  delivery  structure,  the  role  of 
the  individual  physician  remains  unique.  Physicians  are 
entrusted  with  case  histories,  personal  stories,  and  access 
to  their  patients’  bodies;  they  ask  questions,  examine 
individuals,  and  work  with  people  in  ways  that  set  them 
apart  from  others.  As  such  social  engineers,  physicians 
must  apply  science  in  a caring  manner.  For  those  entering 
and  practicing  in  the  field  of  medicine,  this  role  provides 
a unique  opportunity  for  personal  satisfaction. 


(Lewis  CE.  Who  would  want  to  be  a doctor?  West  J Med  1 998;  1 68:30-31 ) 

From  the  Center  for  Health  Promotion  and  Disease  Prevention,  University  of  California,  Los  Angeles  (UCLA)  School  of  Public  Health  and  UCLA  School  of  Medi- 
cine, Los  Angeles. 

Reprint  requests  to  Charles  E Lewis,  MD,  ScD,  Center  for  Health  Promotion  and  Disease  Prevention,  UCLA  School  of  Medicine,  Box  951772,  Los  Angeles,  CA 
9(X)95-1772. 
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In  this  new  world  of  managed  care  “providers,”  the 
expectations  of  the  ideal  physician  and  the  ideal  patient 
are  changing.  Although  ideal  physicians  will  operate  in 
cyberspace,  in  terms  of  his  or  her  access  to  data,  they 
will  continue  to  fulfill  the  age-old  role  of  advisor.  Once 
upon  a time,  the  “ideal  patient”  could  be  defined  as  one 
who  met  the  following  criteria:  had  a problem  that  could 
be  diagnosed;  responded  to  treatment;  had  good  insur- 
ance; and  said,  “Thank  you,  doctor.”  In  the  new  world  of 
medicine,  we  are  learning  to  understand  the  sources  of 
problems  that  have  no  “medical”  cause;  to  use  a variety 
of  nonpharmacologic  therapies;  and  to  be  unconcerned 
about  the  source  of  payment.  (It  is  likely,  however,  that 
we  will  continue  to  look  for  some  sign  of  gratitude.) 

It  appears  the  competition  for  medical  school  admis- 
sions will  continue  to  be  fierce,  and  the  question.  How 


many  physicians  do  we  need?  will  continue  to  be 
salient.  Medical  students  will  come  in  droves  to  learn 
only  a part  of  what  they  need  to  know.  The  rest  of  their 
knowledge  must  be  acquired  through  practice  as  they 
deal  with  the  human  condition. 

Our  successors  may  never  know  the  total  autonomy 
we  have  prized  so  highly  in  the  past,  but  with  the  sci- 
entific advances  of  today  and  those  being  created  for 
tomorrow,  the  intellectual  diagnostic  abilities  of  future 
health  care  professionals  will  be  greatly  extended.  In 
addition,  given  the  ethical  issues  associated  with 
genetic  “therapy,”  the  demands  on  their  interpersonal 
skills  will  be  enormous.  Thus,  in  the  process  of  caring 
for  others,  some  physicians-to-be  may  gain  greater 
insight  into  not  only  the  limits  of  science,  but  also  who 
they  are. 


* 4:  * 

Gravity 

Only  fifteen  miles  apart, 
but  when  I phone,  the  distances 
between  my  questions  and  her  answers 
keep  getting  longer:  “How  was  your  day?” 
and  on  the  other  end  of  silence, 

I can  barely  see  her — 
sunk  small  in  my  father’s  chair, 
left  arm  tight  against  the  missing  breast, 
so  long  missing  now,  warped  knuckles 
loose  on  the  receiver,  bad  leg  propped, 
shoulders  skewed  to  ease  her  spine, 
listening,  not  to  me,  but  to  her  bones 
turning  quietly  to  powder — 
too  far  away  for  me  to  tug  her  back 
from  where  she  sits,  forgetting  to  eat, 
learning,  after  all  the  years,  how  simple, 
after  all,  to  lose  the  weight  of  pain, 
the  weight  of  love — 

but  I go  on 

asking  the  questions  about  her  appetite, 
her  strength,  the  hip’s  refusal. 

Then  there’s  nothing  more  to  say 
but  what  I can’t  say: 

Either  go  or  come  back.  Mother: 
the  lighter  you  get,  the  less 
my  voice  can  hold  you.  Listen. 

Can’t  you  hear  it  fading  in  and  out? 


RUTH  ANDERSON  BARNETT 
San  Diego,  California 
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Hazmat-o-phobia 

Why  Aren't  Hospitals  Ready  for  Chemical  Accidents? 

KENT  R.  OLSON,  MD,  San  Francisco,  California 


Chemical  spills  are  an  inevitable  risk  associated  with 
the  industrial  age,  and  sooner  or  later  every  hospi- 
tal must  expect  to  receive  a victim  who  is  suffering 
from  chemical  bums,  toxic  inhalation,  or  internal  poi- 
soning following  a chemical  accident.  A surveillance 
system  established  by  the  Agency  for  Toxic  Substances 
and  Disease  Registry  (ATSDR)  reported  nearly  4,000 
chemical  releases  during  a 12-month  period,  486  of 
which  resulted  in  human  exposures.  Of  the  2,269  vic- 
tims of  these  releases,  1,475  (65%)  were  transported  to 
local  hospitals  and  340  (15%)  were  admitted.  Sixteen 
people  died.'  Unfortunately,  as  Dr  Burgess  and  his  col- 
leagues reported  in  the  December  1997  issue  of  The 
Western  Journal  of  Medicine,^  most  hospitals  are 
not  prepared  to  manage  such  patients.  In  their  survey  of 
acute  care  facilities  in  Washington  state,  nearly  half 
had  no  designated  decontamination  facilities,  and  only 
44%  reported  the  ability  to  receive  any  chemically 
exposed  patient. 

Victims  of  chemical  exposure  whose  clothing,  skin, 
or  hair  is  contaminated  with  a toxic  chemical  substance 
may  pose  a serious  risk  to  health  care  professionals  and 
the  hospital  environment,  and  they  may  need  urgent 
decontamination.  Ideally,  chemically  contaminated  vic- 
tims would  be  washed  at  the  scene  of  the  accident  and 
transported  to  designated  facilities  with  adequate  train- 
ing and  supplies  to  manage  acute  chemical  poisonings. 
However,  many  regions  of  the  country  do  not  have  fully 
equipped  hazardous  materials  teams  capable  of  adminis- 
tering on-scene  victim  decontamination.  In  other  cases, 
chemical  accidents  are  isolated  events  involving  just  one 
or  two  victims,  who  often  arrive  unannounced  at  the 
hospital  by  private  car.  Moreover,  hospitals  use  a variety 
of  chemical  agents  (for  cleaning  and  sterilization)  and 
the  chemical  incident  may  occur  within  the  facility. 
Thus,  hospitals  of  all  sizes  and  types  and  in  all  locations 
must  be  able  to  handle  a chemical  spill  emergency.  It  is 
noteworthy  that  Burgess  et  al  found  that  12%  of  hospi- 
tals surveyed  had  been  forced  to  evacuate  their  emer- 
gency department  or  other  part  of  the  facility  on  at  least 
one  occasion  during  the  previous  5 years  because  of  a 
chemical  accident. 


Hospitals  attempting  to  develop  protocols  for  manag- 
ing chemical  disasters  will  find  a dizzying  spectrum  of 
recommendations  from  regional  and  federal  governmen- 
tal agencies,  textbooks,  and  local  hazardous  materials 
teams.  Most  sources  now  recognize  that  older  guidelines 
employing  hospital  gowns,  plain  latex  gloves,  and  surgi- 
cal masks  should  be  abandoned  because  these  provide 
limited  protection  against  many  chemical  agents.  For 
example,  vapors  off-gassing  from  volatile  liquids  easily 
pass  through  paper  masks,  and  many  solvents  and  corro- 
sive chemicals  quickly  destroy  latex  gloves.  Some 
authors  now  advise  health  care  professionals  to  be 
equipped  with  specialized  decontamination  gear,  includ- 
ing full-body  chemical  protective  suits  and  self-con- 
tained breathing  apparatus  (SCBA).^  Others  have  called 
for  new  construction  of  dedicated  decontamination 
rooms  with  isolated  ventilation  and  plumbing  systems. 
Unfortunately,  for  most  hospitals  these  recommenda- 
tions are  neither  practical  nor  affordable.  Specialized 
personal  protective  gear  requires  prior  training  and  fit- 
ting (for  example,  SCBA  and  cartridge-type  air  purify- 
ing masks  must  have  a.  secure  fit  and  should  generally 
not  be  worn  by  persons  with  facial  beards  or  eyeglass- 
es). The  use  of  gear  without  prior  training  may  result  in 
equipment  failure  and  serious  injury.  Rotating  shifts  and 
yearly  staff  turnover,  however,  limit  the  number  of  peo- 
ple adequately  trained  to  be  available  when  a rare  inci- 
dent of  contamination  occurs.  Fupthermore,  waiting  for 
trained  personnnel  to  arrive  and  locate  and  put  on  the 
necessary  gear  could  cause  serious  delays  in  patient  care. 

The  daunting  prospect  of  expensive  construction  and 
closets  full  of  specialized  protective  equipment  has  no 
doubt  contributed  to  hospitals’  apathy  regarding  haz- 
ardous materials  preparedness.  But  is  all  this  expense 
really  necessary? 

Not  all  chemical  exposures  render  the  victim  a toxic 
“time  bomb,”  capable  of  spreading  deadly  material 
downstream  to  health  care  professionals  away  from  the 
spill.  The  main  determinant  of  toxic  hazard  is  the  dose 
of  the  poison  that  is  likely  to  be  carried  on  the  victim  and 
absorbed  by  the  caregiver.  Most  gases  or  vapors — which 
quickly  dissipate  as  the  victim  is  removed  from  the  spill 


(Olson  KR.  Hazmat-o-phobia:  why  aren't  hospitals  ready  for  chemical  accidents?  West  J Med  1 998;  1 68:32-33) 

From  the  California  Poison  Control  System,  University  of  California,  San  Francisco. 

Reprint  requests  to  Kent  R Olson,  MD,  Medical  Director,  California  Poison  Control  System — San  Francisco  Division,  San  Francisco  General  Hospital,  Rm  1E86, 
San  Francisco,  CA  94110. 
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area — are  not  likely  to  pose  a serious  threat  of  secondary 
contamination  to  health  care  providers  away  from  the 
scene,  and  therefore  decontamination  may  not  be  neces- 
sary. In  these  exposures,  victims  needing  immediate 
medical  care  (because  of  traumatic  injury  or  effects  of 
the  poison)  can  be  transported  to  a hospital  without 
delay.  Ambulance  transport  and  hospital  personnel  do 
not  need  to  fear  secondary  contamination  or  don  sophis- 
ticated protective  gear.  A victim  soaked  in  a corrosive 
liquid  or  potent  pesticide,  however,  may  indeed  pose  a 
serious  risk  of  secondary  contamination,  requiring  thor- 
ough decontamination.  If  this  cannot  be  accomplished  at 
the  scene,  then  hospitals  must  be  prepared  to  deal  with  it 
at  their  doorstep. 

The  Agency  for  Toxic  Substances  and  Disease 
Registry  has  published  a set  of  medical  management 
guidelines  (MMGs)  for  hazardous  materials  incidents 
that  incorporate  the  concept  of  secondary  contamination 
into  a common  sense  and  practical  approach  for  first 
responders,  ambulances,  and  hospitals."^  The  MMGs 
provide  information  on  about  30  common  chemicals 
(including  ammonia,  arsine,  chlorine,  phenol,  and 
parathion)  and  a guide  for  dealing  with  the  unknown 
substances.  The  introductory  section  provides  useful 
information  for  hospital  preparedness,  including  sug- 
gested equipment  for  a simple  decontamination  area  that 
can  be  located  just  outside  the  hospital’s  emergency 
entrance.  Minimum  supplies  for  a basic  outdoor  decont- 
amination area  include:  a hose  with  an  adjustable  water 
temperature  and  fitted  with  a gentle  spray  nozzle,  which 
will  provide  adequate  washing  for  many  victims 


exposed  to  corrosive  materials;  liquid  soap  and  a soft 
brush,  which  will  assist  in  the  removal  of  oily  or  adher- 
ent materials;  and  butyl  rubber  or  other  chemical-resis- 
tant gloves  and  a splash-resistant  gown  or  chemical- 
resistant  jump-suit.  Performing  decontamination  outside 
uses  natural  ventilation  to  reduce  the  concentration  of 
airborne  chemicals.  In  the  rare  circumstance  in  which 
specialized  respiratory  equipment  is  necessary,  assis- 
tance may  be  available  through  a regional  hazardous 
materials  team.  Regional  poison  control  centers  can  be 
contacted  24  hours  a day  to  provide  expert  assistance, 
including  information  about  acute  health  effects,  an  esti- 
mate of  the  risk  of  secondary  contamination,  the  level  of 
protective  gear  needed,  the  need  for  decontamination, 
and  any  specific  or  antidotal  treatments. 

Dr.  Burgess  and  his  colleagues  have  highlighted  seri- 
ous shortcomings  in  hospital  preparedness  for  chemical 
accidents.  At  a minimum,  hospitals  should  adopt  a basic, 
affordable  plan  based  on  the  ATSDR  guidelines  that  will 
allow  them  to  safely  manage  most  chemical  exposures. 
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Epitomes 

Important  Advances  in  Clinical  Medicine 


General  Surgery 

Samuel  E.  Wilson,  MD,  Section  Editor 

The  Council  on  Scientific  Ajfairs  of  the  California  Medical  Association  presents  the  following  epitomes  of  progress  in 
general  surgery.  Each  item,  in  the  judgment  of  a panel  of  knowledgeable  physicians,  has  recently  become  reasonably 
firmly  established,  as  to  both  scientific  fact  and  important  clinical  significance.  The  items  are  presented  in  simple  epit- 
ome, and  an  authoritative  reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally  given  for  those  who 
may  be  unfamiliar  with  a particular  item.  The  purpose  is  to  assist  busy  practitioners,  students,  researchers,  and  schol- 
ars to  stay  abreast  of  these  items  of  progress  in  general  surgery  that  have  recently  achieved  a substantial  degree  of 
authoritative  acceptance,  whether  in  their  own  field  of  special  interest  or  another. 

The  items  of  progress  listed  below  were  selected  by  the  Advisory  Panel  to  the  Section  on  General  Surgery  of  the 
California  Medical  Association,  and  the  summaries  were  prepared  under  the  direction  of  Dr  Wilson  and  the  Panel. 


Percutaneous  or  Surgical  Shunts  for 
Varices  Caused  by  Portal  Hypertension 

The  clinical  introduction  of  transjugular  portosys- 
temic shunt  (TIPS)  in  1989  led  to  its  widespread  use 
shortly  thereafter  with  claims  that  it  would  make  the  sur- 
gical shunt  and  endoscopic  therapy  obsolete. 
Investigations  were  then  undertaken  to  evaluate  its  effi- 
cacy. Most  of  the  nonrandomized  trials  addressed  stent 
patency,  variceal  rebleeding,  and  encephalopathy;  the 
results  showed  that  shunts  established  by  creation  of 
TIPS  are  far  from  permanent,  with  thrombosis  or  critical 
stenosis  occurring  in  approximately  50%  of  patients 
within  a year.  Continuing  shunt  surveillance  with  rein- 
terventions, however,  can  increase  the  longevity  of  the 
shunt  to  reduce  the  risk  of  variceal  rebleeding.  The  rate 
of  postprocedural  encephalopathy  is  similar  to  that 
resulting  from  total  portacaval  shunts. 

Five  prospective,  randomized  trials  comparing  TIPS 
to  endoscopic  therapy  (sclerotherapy  or  ligation)  were 
recently  reviewed.  Although  methodologic  variability 
limits  generalizations,  TIPS  is  apparently  more  effective 
than  endoscopic  therapy  in  preventing  variceal  bleeding. 
This  is  not  surprising,  because  TIPS  corrects  the  underly- 
ing portal  hypertension  and  endoscopic  therapy  does  not. 
Encephalopathy  rates  are  generally  greater  after  TIPS 
(approximately  30%  to  40%);  survival  rates  are  similar. 
The  fifth,  and  most  recently  published,  randomized  trial 
confirms  these  findings. 

The  major  limitation  of  TIPS  lies  in  its  potential  to 
generate  clotting,  a result  most  likely  caused  by  neointi- 
mal  hyperplasia.  The  likelihood  for  these  outcomes  may 
be  improved  by  evolving  technological  advances;  for 
example,  coating  stents  with  material  that  discourages 
the  development  of  thrombi. 

Surgical  shunts  have  likewise  evolved  since  their 
introduction  in  the  1940s;  they  have  proven  their  effec- 


tiveness in  permanently  preventing  variceal  hemor- 
rhage. The  venerable  end-to-side  and  side-to-side  porta- 
caval shunts  are  examples  of  total  shunts,  which  divert 
all  portal  flow  from  the  liver.  Randomized  trials  of  such 
shunts  against  medical  therapy  demonstrated  that  their 
positive  effect — preventing  hemorrhage — was  offset  by 
increased  incidences  of  encephalopathy  and  liver  failure. 

To  circumvent  this  major  disadvantage  and  to  pre- 
serve portal  flow  to  the  liver,  Warren’s  distal  splenore- 
nal shunt  was  introduced.  This  is  a selective  shunt  that 
decreases  the  incidence  of  postoperative  encephalopa- 
thy, especially  in  nonalcoholic  cirrhotic  patients. 

The  most  recent  advance  in  surgical  shunts  is  the 
partial  shunt.  A small  diameter  portacaval  H-graft  is 
positioned  between  the  portal  vein  and  vena  cava  and 
combined  with  collateral  ablation.  The  fixed  resistance 
of  the  prosthetic  graft  provides  a constant  and  safe  alter- 
nate route  for  collateral  flow.  Ideally,  portal  hemody- 
namics are  minimally  altered  to  attain  collateral  substi- 
tution. Prograde  portal  flow  is  preserved,  the  occur- 
rence of  encephalopathy  is  decreased,  and  variceal 
hemorrhage  is  prevented.  This  operation  is  suitable  for 
alcoholic  cirrhotic  patients,  because  its  hemodynamic 
advantages  are  maintained  over  time. 

In  many  ways,  TIPS  is  closest  in  concept  to  the  par- 
tial portacaval  shunt.  In  each  procedure,  prosthetic  con- 
duits are  interposed  between  the  portal  and  systemic 
circulations.  Both  types  of  shunt  permit  transvenous 
catheter  access  to  the  portal  system  for  interventional 
manipulations.  TIPS  can  function  as  a partial  shunt  if 
the  conduit’s  resistance  is  high  enough  to  maintain  por- 
tal perfusion  of  the  liver.  The  advantage  of  the  surgical 
partial  shunt  is  its  provision  of  long-term  relief  from 
variceal  hemorrhage  without  the  need  for  future  revi- 
sion. TIPS  has  the  advantage  of  making  a major  intra- 
abdominal operation  unnecessary,  and  in  end-stage 
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cirrhosis,  TIPS  is  probably  a less  intrusive  bridge  to 
liver  transplantation. 

In  a randomized  comparison  of  TIPS  and  the  small- 
diameter  portacaval  H-graft  (partial  shunt),  TIPS  resulted 
in  higher  incidences  of  death,  rebleeding,  and  liver  failure. 

More  randomized  trials  of  TIPS  versus  surgical 
shunts  clearly  are  needed.  Meanwhile,  based  on  current 
data,  the  lengthy  track  record  of  surgical  shunts,  and 
the  existing  unrandomized  trials  of  TIPS,  it  seems  rea- 
sonable to  limit  the  current  use  of  TIPS  to  a subset  of 
patients  with  variceal  hemorrhage: 

• unacceptable  candidates  for  surgical  intervention; 

• survivors  of  failed  endoscopic  and  surgical  therapy; 

• end-stage  cirrhotics  awaiting  hepatic  transplantation; 

or 

• unstable  patients  in  emergency  situations. 

Surgical  shunts  should  be  used  in  cirrhotics  with  good 
hepatic  reserve  who  have  had  one  episode  of  bleeding 
from  varices,  in  whom  endoscopic  treatment  has  been 
deemed  unsuitable  or  has  failed.  The  evidence  favors  a 
shunt  that  preserves  portal  perfusion  of  the  liver  to  mini- 
mize the  chances  of  encephalopathy  and  liver  dysfunction. 

JOHN  CRAIG  COLLINS,  MD 
I.  JAMES  SARFEH,  MD 
Irvine.  California 
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Endovascular  Aneurysm  Repair 

About  100,000  abdominal  aortic  aneurysms  and 
14,000  descending  thoracic  aneurysms  were  diag- 
nosed in  the  United  States  in  1984.  This  number 
appears  to  be  increasing  as  the  age  of  our  population 
increases.  Aortic  aneurysms  usually  enlarge  over  time, 
without  accompanying  symptoms.  If  left  undetected 
and  untreated,  they  may  rupture,  often  causing  death. 
Early  detection  through  the  screening  of  high  risk 
patients  and  elective  operative  repair  of  these 
aneurysms  are  the  keys  to  the  optimal  management  of 
this  common  vascular  problem. 

Since  1991,  the  treatment  of  aortic  aneurysms  with 
endovascular  stent-graft  prostheses  has  been  receiv- 
ing attention  as  an  alternative  to  major  abdominal 
surgery.  Aneurysm  exclusion  is  performed  with  a 
composite  stent-graft  inserted  intraluminally  into  the 
aneurysmal  aorta  from  a remote  site,  usually  through 
the  femoral  or  iliac  artery. 


Most  experience  with  the  use  of  stent-grafts  has 
been  in  the  treatment  of  infrarenal  abdominal  aortic 
aneurysms.  Only  about  one  patient  in  eight  has  an 
abdominal  aortic  aneurysm  configuration  with  lengths 
of  proximal  and  distal  aortic  cuffs  able  to  support  a sim- 
ple tube  stent-graft  prosthesis.  To  extend  the  range  of 
candidates,  bifurcated  stent-graft  prostheses  have  been 
developed.  Modular  stent-graft  designs  have  also  been 
configured  to  give  additional  flexibility  in  transluminal 
deployment.  Transluminally  placed  endovascular  grafts 
have  also  been  used  to  treat  thoracic  aortic  aneurysms, 
aortic  dissections,  traumatic  arterial  pseudoaneurysms, 
traumatic  arteriovenous  fistulae,  and  supra-  and  infrain- 
guinal  athero-occlusive  disease. 

A large  number  of  composite  stent-graft  devices  are 
in  various  stages  of  development;  at  least  eight  are  in 
clinical  trials.  All  of  these  devices  share  engineering 
design  challenges.  The  endovascular  stent-graft  delivery 
system,  either  as  a simple  sheath  or  a carrying  capsule, 
must  be  small  enough  to  negotiate  the  remote  artery 
through  which  it  is  inserted.  It  must  also  be  flexible 
enough  to  traverse  the  often  tortuous  iliac  arteries  and 
lumen  of  the  aneurysm,  while  avoiding  dislodgment 
and  embolization  of  the  laminated  thrombus  and  athero- 
matous grumous  from  the  aneurysm  sac.  The  graft 
attachment  device  must  ensure  the  secure  fixation  and 
good  apposition  to  the  aortic  wall  necessary  to  prevent 
graft  migration,  graft  detachment,  the  development  of 
extraluminal  channels,  and  the  late  development  of 
perianastomotic  pseudoaneurysms.  This  attachment 
device  fixates  the  graft  to  the  intra-aortic  wall  with 
either  friction  (by  pressing  against  the  arterial  wall)  or 
some  type  of  hooking  mechanism.  Ideally,  attachment 
devices  should  be  able  to  conform  to  any  future  poten- 
tial enlargement  of  the  proximal  or  distal  arteries  to 
which  it  is  juxtaposed.  Finally,  the  graft  prosthesis  itself 
must  be  sufficiently  strong  to  resist  dilatation  or  mechan- 
ical breakdown  and  to  allow  good  tissue  incorporation. 
They  have  been  made  mostly  from  wire  forms  and 
Dacron  polyester  and  occasionally  from  expanded  polyte- 
trafluoroethylene  (ePTFE)  materials,  polytetrafluoroeth- 
ylene  (FIFE),  or  polycarbonate-based  polyurethane. 

The  collaborative  efforts  of  many  investigators  in  this 
new  technology  have  identified  several  problems  that 
still  must  be  addressed.  Manipulating  these  devices 
within  the  diseased  vascular  system  increases  the  risk  of 
embolism.  The  intravascular  positioning  of  these 
devices  may  occlude  patent  lumbar  or  mesenteric  arter- 
ies, which  may  lead  to  paraplegia  and/or  visceral 
ischemia.  Or,  conversely,  these  arteries  may  not  occlude, 
allowing  the  aneurysm  to  further  enlarge  and  eventually 
rupture.  Additionally,  because  most  of  these  grafts  are 
wedged  in  place,  there  are  risks  for  perigraft  leaking, 
graft  migration,  and  even  delayed  aneurysm  rupture 
with  insufficient  attachment  or  late  dilation  of  the  aorta 
at  the  points  of  fixation.  Finally,  to  fit  into  these 
endovascular  deployment  systems,  these  graft  prosthe- 
ses must  be  thin-walled;  they  may  be,  however,  prone  to 
graft  dilatation  with  loss  of  integrity  over  time.  When 
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placed  intraluminally,  the  potential  for  graft  dilatation 
may  be  limited  by  the  surrounding  aortic  wall,  but  its 
natural  history  is  yet  to  be  defined. 

Nevertheless,  transluminally  placed  endovascular 
grafts  present  a less  invasive  approach  to  treatment  of 
aneurysms  and  therefore  have  tremendous  intrinsic 
appeal.  There  is  need  for  well  controlled  clinical  trials 
in  which  the  various  transluminally  placed  endovascu- 
lar graft  devices  are  compared  with  standard  operative 
treatment  methods  in  groups  of  patients  with  aortic 
aneurysm  morphology  and  similar  risk  factors.  In  par- 
ticular, these  studies  will  need  to  document  the  effective 
long-term  treatment  of  patients  with  aneurysms  having 
acceptable  early  and  late  patency  and  morbidity  and 
mortality  rates.  With  cautious  optimism,  it  is  conceiv- 
able that  these  endovascular  devices  may  replace  any- 
where between  30%  to  70%  of  current  vascular  pros- 
thetic grafts,  depending  on  how  effective  and  safe  they 
prove  to  be. 

ROY  M.  FUJITANI.  MD 
Orange.  CA 
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Current  Risks  for  Blood  Borne  Viral 
Illness  in  Blood  Transfusions 

Since  the  discovery  of  the  Human 
Immunodeficiency  Virus  (HIV)  in  1983,  there  has  been 
tremendous  concern  regarding  the  spread  of  disease 
through  transfusion  of  blood  and  blood  products.  Blood 
borne  viruses  causing  specific  diseases  actually  have 
been  well  known  since  the  1950s,  when  epidemiologists 
determined  that  Hepatitis  B was  transmitted  through 
serum.  Increasingly  sophisticated  molecular  biology 
techniques  have  identified  and  isolated  many  more 
viruses  that  may  be  acquired  from  blood  transfusions. 
The  use  of  these  tests  to  screen  blood  and  eliminate 
infected  units  continues  to  diminish  the  chances  of 
infecting  blood  transfusion  recipients. 

The  incidence  of  transfusion-related  HIV  infection  in 
the  United  States  has  dramatically  fallen  since  testing  of 
all  donated  blood  for  HIV-1  and  HIV-2  antibodies  was 
initiated  in  1985  and  1992,  respectively.  Of  the  earliest 
cases  of  AIDS  (1982  to  1985),  3%  were  due  to  contam- 
ination of  transfused  blood  products.  By  1994,  this  num- 
ber had  fallen  to  1.9%.  The  decrease  is  predominately 
due  to  testing  of  donated  blood  with  increasingly  more 
sensitive  and  more  specific  assays.  It  is  now  estimated 
that  the  chances  of  transfusion-related  HIV  infection  is 
between  1 in  225,000  (0.00044%)  and  1 in  60,000 


(0.0017%)  per  transfused  unit.  Although  perhaps  due  in 
small  part  to  the  imperfection  of  screening  assays,  these 
chances  probably  represent  blood  that  was  donated  dur- 
ing the  “window  period” — an  incubation  period  in  which 
HIV  infection  has  occurred  but  the  body  has  initiated  no 
measurable  antibody  response.  The  risk  of  transmission 
due  to  HIV  infection  in  the  window  period  has  been  esti- 
mated by  the  American  Red  Cross  to  be  approximately 
2.6  to  6.5  in  1,000,000  (0.00026%  to  0.00065%).  New 
technologies  such  as  polymerase  chain  reaction  (PCR) 
are  being  studied  to  determine  how  to  best  identify  blood 
infected  with  HIV  in  the  incubation  period,  which  will 
decrease  to  undetectable  levels  the  chances  of  HIV  infec- 
tion as  a result  of  blood  transfusion. 

Until  recently,  the  risk  of  acquiring  hepatitis  from 
blood  transfusions  was  between  8%  and  12%.  Hepatitis 
C virus  (HCV),  a lipid  enveloped  RNA  flavivirus  (previ- 
ously known  as  non-A,  non-B  hepatitis),  was  responsible 
for  over  85%  of  these  infections.  A 1994  study  showed 
that  4.3%  of  all  HCV  infections  were  transfusion-related. 
This  meant  a per  unit  risk  of  0.45%  of  acquiring  HCV 
infection.  With  the  advent  of  first-generation  tests  for 
screening  of  HCV,  this  risk  fell  to  0.06%;  the  advent  of 
second-generation  tests  brought  the  risk  to  between 
0.02%  and  0.05%.  Now,  with  the  use  of  even  more  sen- 
sitive third-generation  tests,  ongoing  prospective  studies 
have  yet  to  show  any  infection  of  recipients  of  recently 
screened  products.  These  results  are  only  preliminary, 
but  they  underscore  the  increasing  safety  from  HCV  of 
the  present  blood  supply  in  the  United  States. 

There  has  also  been  a tremendous  amount  of  success 
in  preventing  infection  with  Hepatitis  B Virus  (HBV) 
from  blood  transfusions.  Inactivation  procedures  have 
resulted  in  the  infection  rke  plummeting  after  infusion 
of  labile  clotting  factors  (where  HBV  infections  were 
nearly  invariable  because  they  are  pooled  from  several 
donors).  Despite  the  fact  that,  on  average,  5.7%  (and 
much  higher  in  some  areas)  of  the  population  is  seropos- 
itive for  HBV,  the  American  Red  Cross  annually  reports 
less  than  100  cases  of  transfusion-related  HBV  infection 
in  the  approximately  2 million  patients  receiving  trans- 
fusions. A recent  Centers  for  Disease  Control  report 
estimated  this  risk  to  be  approximately  1 in  200,000 
transfused  units  (0.0005%),  and  a recent  Canadian 
study  found  no  serological  evidence  of  transfusion- 
transmitted  HBV  infection.  With  continued  donor 
screening,  sample  testing,  and  widespread  immuniza- 
tion, these  risks  should  continue  to  approach  0%. 

Another  DNA  virus  that  is  of  special  concern  is 
cytomegalovirus  (CMV).  CMV  is  extremely  prevalent, 
with  seropositivity  rates  ranging  from  20%  (in  devel- 
oped but  sparsely  populated  areas)  to  near  100%  (in 
underdeveloped  areas  and  large,  densely  populated 
urban  areas).  Recent  studies  in  surgical  patients  have 
found  that  transfusion-related  CMV  infection  incidences 
range  from  15%  to  30%.  When  previously  CMV  nega- 
tive autologous  transplant  patients  were  given  blood 
unfiltered  or  unscreened  for  CMV,  a 23%  seroconver- 
sion rate  was  reported.  For  patients  with  previous  CMV 
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infection,  re-infection  with  a second  strain  is  associated 
with  increased  severity  of  disease.  The  vehicle  for  the 
virus  are  the  leukocytes,  rather  than  the  plasma  itself. 
Fresh-frozen  plasma  and  leukocyte  depleted  transfusions 
are  successful  components  in  decreasing  the  incidence  of 
CMV  infection,  presumably  because  of  the  membrane 
disruption  and  leukocyte  death  that  results  from  the 
freezing  process.  These  findings  have  been  corroborated 
in  recent  controlled  studies  that  show  no  new  CMV 
infections  in  patients  receiving  leukocyte-reduced 
platelets  and  CMV  seronegative  blood. 

The  risk  of  transfusion-related  viral  infections  has  been 
markedly  reduced.  Heightened  vigilance  is  necessary  to 
guard  against  new  viruses  and  known  viruses  that  are 
mutating  to  avoid  detection.  Among  the  newly  discovered 
viruses  are  spumaviruses  and  human  foamy  viruses 
(HFV).  HFVs,  for  example,  have  been  implicated  in  neu- 
rological disorders  in  humans.  It  is  important  to  remember 
that  any  virus  not  routinely  transmitted  in  the  blood,  such 
as  Hepatitis  A or  Adenovirus,  may  be  infectious  if  the 
blood  is  drawn  from  the  donor  during  a viremic  state.  New 
viral  pathogens  are  sure  to  arise;  therefore  we  must  con- 
tinue to  develop  synthetic  blood  products  and  molecular 
technologies  that  will  identify  contaminated  blood.  With 
continued  surveillance  and  innovation,  the  blood  supply 
will  remain  relatively  safe  and  become  even  more  pro- 
tected from  transfusion-related  viral  illness. 

YALE  D.  PODNOS 

RUSSELL  A.  WILLIAMS,  MD 

Orange,  California 
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Sphincter  Preservation  for 
Ulcerative  Colitis 

Proctocolectomy  with  ileostomy  was  the  stan- 
dard operation  for  ulcerative  colitis  (UC)  until  about  15 
years  ago.  In  most  patients,  restorative  proctocolecto- 
my with  ileoanal  reservoir  has  replaced  the  older  pro- 
cedure. Proctocolectomy  with  ileostomy  is  still  per- 
formed in  patients  who  do  not  qualify  for  sphincter 
preservation  because  of  marked  obesity,  advanced  age, 
inadequate  sphincter  function,  or  cancer  in  the  mid-  or 
distal  rectum.  The  goals  are  eradication  of  UC,  preser- 
vation of  sphincter  function,  and  construction  of  a 
compliant  pouch  of  appropriate  size.  A number  of 
technical  issues  remain  controversial. 

The  sphincter  preservation  technique  has  evolved. 
Originally,  extensive  resection  of  the  mucosa  was 


carried  out  from  the  anal  and  abdominal  sides.  It  became 
apparent  that  a lengthy  denuded  rectal  muscle  tube  was 
unnecessary  and  harmful,  and  a shorter  mucosal  strip- 
ping became  the  norm.  In  the  last  few  years,  many  sur- 
geons have  performed  no  mucosectomy  at  all  as  part  of 
sphincter  preservation.  A double  stapling  technique  is 
being  used  that  allows  placement  of  the  anastomosis 
within  5 mm  of  the  dentate  line  in  nearly  all  patients. 
Some  are  concerned,  however,  that  diseased  rectal  or 
transitional  mucosa  will  be  left  behind  by  this  method. 

The  J-shaped  pouch  is  favored  by  most  surgeons 
today,  because  it  is  easy  to  construct  and  gives  good 
functional  results.  A temporary  diverting  ileostomy 
remains  standard  for  the  majority  of  surgeons.  Other 
surgeons  use  an  ileostomy;  they  do  so,  however,  only  if 
there  is  technical  difficulty  with  the  pelvic  procedure  or 
if  there  is  a leak  when  the  anastomosis  is  tested  at  the 
end  of  the  procedure. 

Postoperative  infection,  incontinence,  and  pouchitis 
are  the  principal  complications  of  sphincter  preserva- 
tion. There  is  a spectrum  of  inflammatory  changes  in 
ileal  pouches  (including  Kock  pouches),  and  about 
25%  of  patients  have  sufficient  inflammation  at  some 
point  postoperatively  to  qualify  for  the  diagnosis  of 
pouchitis.  Its  cause  is  unknown,  but  multiple  factors 
probably  contribute  to  its  development.  Pouchitis  is 
almost  exclusively  limited  to  patients  who  had  the 
pouch  operation  for  inflammatory  bowel  disease,  and  it 
is  most  effectively  treated  with  antibiotics.  In  4%  to 
8%  of  patients,  the  procedure  ultimately  fails  because 
of  abscess  or  fistula,  pouchitis,  Crohn’s  disease,  incon- 
tinence, uncontrolled  diarrhea,  or  other  problems,  and 
the  pouch  is  ultimately  excised. 

Functional  results  are  good  but  not  perfect.  The  aver- 
age patient  has  4 to  5 stools  per  24  hours,  and  half  have 
at  least  one  nocturnal  evacuation.  Urgency  is  experi- 
enced in  about  50%  of  patients.  Minor  incontinence  is 
encountered  in  35%  of  patients,  and  20%  have  more 
serious  leakage  episodes.  Injury  to  the  sphincters  from 
mucosectomy  and/or  muscle  stretch  is  one  cause  of 
these  imperfect  results;  excision  of  the  rectal  wall  and 
the  sensors  that  detect  rectal  fullness  is  another.  Overall, 
the  quality  of  life  of  patients  who  have  undergone  this 
treatment  is  superior  to  that  of  patients  who  have  had 
proctocolectomy  and  ileostomy.  It  is  important  to  note 
that  patients  who  require  colectomy  for  UC  because  of 
refractory  disease  or  the  risk  of  cancer  are  more  witling 
to  accept  an  ileoanal  pouch  than  a permanent  ileostomy. 
Necessary  operations  are  less  likely  to  be  delayed  or 
avoided  today  than  in  the  past. 

THEODORE  R.  SCHROCK,  MD 

San  Francisco,  California 

Initial  Imaging  in  the  Trauma  Patient 

Recent  developments  with  respect  to  initial  imag- 
ing in  trauma  patients  have  centered  on  focussed 
abdominal  ultrasound  (U/S)  after  blunt  trauma,  ultra- 
sound/echocardiography for  penetrating  precordial 
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injury,  and  computerized  tomography  and  trans- 
esophageal echocardiography  (TEE)  for  the  diagnosis 
of  tom  thoracic  aorta. 

Focused  Abdominal  Ultrasound  after  Blunt  Trauma 

Ultrasound  of  the  abdomen  after  blunt  trauma  is  typ- 
ically used  to  simply  detect  intraperitoneal  fluid  rather 
than  the  presence  of  specific  organ  injuries,  a study  that 
has  been  dubbed  the  FAST  (Focussed  Abdominal 
Sonography  for  Trauma)  exam.  Advantages  of  this 
approach  relative  to  diagnostic  peritoneal  lavage  (DPL) 
are  that  it  is  noninvasive,  it  can  be  done  as  fast  or  faster 
than  DPL,  and  it  can  be  repeated  easily.  Compared  to 
CT,  FAST  exams  do  not  require  patient  transport,  are 
quicker,  and  can  be  done  by  either  surgeons  or  emer- 
gency medicine  physicians.  Potential  disadvantages  of 
the  FAST  approach  are  that  it  requires  training  to  learn 
how  to  perform  and  interpret  the  exams,  and  it  does  not 
visualize  the  retroperitoneum  well.  Even  short  training 
courses  and  a relatively  small  number  of  practice  exam- 
inations, however,  are  sufficient  to  adequately  train  non- 
radiologists in  the  technique. 

While  focussed  ultrasound  after  blunt  trauma  shows 
promise,  some  important  questions  about  its  use  remain. 
Sensitivity  is  typically  85%  to  95%  in  recent  studies, 
somewhat  lower  than  the  cited  98%  sensitivity  of  DPL. 
Another  concern  is  that  the  use  of  ultrasound  in  teaching 
institutions  may  result  in  such  a decrease  in  the  use  of 
DPL  that  graduating  residents  may  not  be  well  trained  in 
its  use.  Instead,  these  graduates  may  be  trained  in  using 
ultrasound,  but  the  FAST  approach  may  not  be  applica- 
ble in  small  hospitals  that  care  for  a limited  number  of 
injured  patients.  It  is  unclear  whether  a surgeon  or  emer- 
gency medicine  physician  can  retain  adequate  skills  to 
perform  the  technique  in  a community  hospital  environ- 
ment, particularly  if  the  trauma  volume  is  low. 

Ultrasoundl Echocardiography  for  Penetrating 
Precordial  Injury 

Stable  patients  with  a penetrating  precordial  injury 
pose  difficult  diagnostic  dilemmas.  There  is  always  the 
potential  for  cardiac  injury,  and  early  diagnosis  is  impor- 
tant. Echocardiography,  performed  by  cardiologists  and 
noncardiologists,  is  one  approach  to  this  dilemma,  and  it 
allows  rapid  detection  of  fluid  in  the  pericardial  space. 
The  FAST  approach  has  not  gained  widespread  accep- 
tance for  penetrating  abdominal  trauma.  Early  experi- 
ence with  the  FAST  approach  revealed  high  false  nega- 
tive rates,  most  likely  because  penetrating  hollow  viscus 
injuries  do  not  result  in  the  rapid  accumulation  of  large 
amounts  of  free  intraperitoneal  fluid.  The  same  ultra- 
sound technology  used  for  FAST  exams  can  be  easily 
and  rapidly  used  to  image  the  pericardial  space  through 
a sub-xiphoid  view.  This  approach  has  excellent  sensi- 
tivity rates  in  the  few  series  in  which  it  has  been  sys- 
tematically examined.  It  is  rapidly  available  and  can  be 
done  reliably  by  physicians  with  limited  training.  Given 
that  formal  echocardiography  is  not  rapidly  available  in 
most  settings  after  hours,  however,  use  of  a simple  sub- 


xiphoid  view  by  surgeons  or  emergency  medicine  physi- 
cians makes  a great  deal  of  sense. 

Computerized  Tomography  and  Transesophageal 
Echocardiography  for  the  Diagnosis  of  Torn 
Thoracic  Aorta 

Aortography  has  traditionally  been  used  to  diagnose 
tom  thoracic  aortic  injuries  after  blunt  trauma.  The  typi- 
cal prerequisite  for  performing  aortography  has  been  the 
presence  of  a widened  superior  mediastinum  and  other 
suspicious  signs  on  chest  radiographs,  but  this  approach 
has  been  criticized  for  a variety  of  reasons.  Suspicious 
findings  on  chest  radiographs  are  only  about  95%  sensi- 
tive and,  at  best,  50%  specific.  Further,  aortography  caus- 
es delays  and  is  associated  with  potential  complications, 
such  as  renal  failure.  The  drawbacks  of  aortography  have 
led  to  the  search  for  alternative  diagnostic  approaches; 
both  chest  computerized  tomography  (CT)  and  trans- 
esophageal echocardiography  (TEE)  are  possibilities. 

The  use  of  CT  as  a definitive  diagnostic  procedure 
results  in  unacceptably  high  false  negative  rates.  CT  can 
be  used,  however,  for  patients  with  a questionably  wide 
mediastinum  on  screening  chest  radiograph.  In  many  of 
these  patients,  the  widening  is  related  to  supine  antero- 
posterior positioning  (many  multiple  trauma  patients 
cannot  be  positioned  upright),  to  body  habitus,  or  to 
poor  inspiratory  effort.  In  such  circumstances,  CT  is  a 
reasonable  approach  to  detect  the  presence  of  a medi- 
astinal hematoma.  When  no  hematoma  is  found,  the 
likelihood  of  serious  injury  to  the  thoracic  aorta  is 
extremely  low;  thus,  further  workup  is  unnecessary. 
When  a mediastinal  hematoma  is  present,  the  patient 
will  require  an  aortogram.' 

TEE  has  also  been  suggested  for  the  diagnosis  of 
acute  traumatic  aortic  tears.  Several  reports  cite  sensi- 
tivities approaching  100%.  These  encouraging  results 
have  not  been  reported  at  all  centers,  however,  and 
some  series  show  disturbingly  high  false  negative 
rates.  Further,  a certain  percentage  of  echocardiograph- 
ic  studies  either  cannot  be  completed  because  of  tech- 
nical difficulties  or  the  studies  are  inconclusive.  TEE 
also  poorly  visualizes  the  aortic  arch  and  its  major 
branches.  Finally,  there  is  some  question  as  to  whether 
TEE  is  overly  sensitive  for  small  injuries  of  the  aortic 
intima  or  media  that  are  of  questionable  clinical  signif- 
icance. For  the  above  reasons,  TEE  is  not  currently  a 
good  screening  test  for  tom  thoracic  aorta.  In  circum- 
stances in  which  a patient  cannot  be  moved  from  the 
intensive  care  unit  operating  room  to  the  angiography 
suite,  however,  TEE  is  useful  if  there  is  mediastinal 
widening  on  the  chest  radiograph. 

DAVID  H.  WISNER,  MD 

Davis,  California 
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The  Preferred  Management  of 
Choledocholithiasis 

Up  to  ten  percent  of  patients  with  cholelithiasis  will 
also  suffer  from  common  bile  duct  (CBD)  stones;  the 
optimal  management  of  CBD  stones  is  therefore  not  a 
trivial  concern.  The  preferred  management  of  choledo- 
cholithiasis has  evolved  since  the  early  1990s,  when  sur- 
geons and  patients  fully  embraced  laparoscopy  for  the 
treatment  of  cholelithiasis. 

Four  primary  procedures  for  the  treatment  of  CBD 
stones  are  in  use  today:  open  CBD  exploration;  endo- 
scopic retrograde  cholangiopancreatography  (ERCP) 
with  sphincterotomy  and  stone  extraction;  laparoscopic 
CBD  exploration;  and  interventional  radiology  CBD 
stone  extraction.  If  an  experienced  surgeon  is  not  avail- 
able, alternate  strategies  play  a more  prominent  role;  for 
example,  ERCP  will  likely  be  utilized  more  often  where 
there  is  no  surgeon  skilled  at  CBD  exploration. 

Many  presenting  signs,  symptoms,  and  laboratory 
findings  suggest  CBD  stones,  but  few  are  particularly 
accurate  in  predicting  actual  pathology.  Some  5%  to  10% 
of  patients  will  have  unsuspected  CBD  stones  found  dur- 
ing routine  cholecystectomy  although  they  had  no  sug- 
gestive signs,  symptoms,  or  radiologic  evidence.  Indeed, 
the  most  common  reason  that  patients  are  referred  for 
treatment  of  CBD  stones  is  because  stones  were  left 
behind  after  cholecystectomy  or  unsuccessful  ERCP. 

These  CBD  stones  are  rarely  visible  on  diagnostic 
imaging  studies  such  as  abdominal  ultrasound  or  com- 
puted tomography  (CT)  scans.  In  settings  where  sur- 
geons with  experience  are  available,  laparoscopic  chole- 
cystectomy with  anticipated  CBD  exploration  is  the  pre- 
ferred approach  for  known  CBD  stones.  Although  this 
procedure  is  technically  challenging,  experienced 
laparoscopic  surgeons  have  a greater  than  90%  chance 
of  successful  CBD  clearance  with  laparoscopic  meth- 
ods. The  techniques  necessary  for  using  these  methods 
draw  largely  upon  the  instrumentation  and  skills  learned 
by  interventional  radiologists.  Laparoscopic  methods 
often  include  a series  of  progressively  more  complex 
maneuvers  to  clear  the  CBD,  concluding  with  CBD  inci- 
sion, duct  exploration,  and  T-tube  insertion — just  as  in 
its  open  operation  counterpart. 

If  a surgeon  is  not  available  to  perform  laparoscopic 
CBD  exploration  for  known  CBD  stones,  planned  pre- 
operative ERCP  with  stone  extraction  is  the  approach 
that  should  be  used.  Endoscopic  sphincterotomy  or 
sphincter  dilation  may  be  necessary  for  successful  stone 
extraction.  A sensible  approach,  however,  is  to  do  as  lit- 
tle as  necessary  to  achieve  the  desired  results;  in  other 
words,  do  not  cut  or  stretch  unless  required.  Fewer  than 


10%  of  patients  will  have  unsuccessful  ERCP  stone 
extraction.  For  these  patients,  subsequent  cholecystecto- 
my (laparoscopic  or  open)  must  clear  the  CBD. 

When  CBD  stones  are  suspected,  but  not  definite,  the 
approach  must  change.  Unfortunately,  there  are  few  very 
good,  and  many  inaccurate,  indicators  of  CBD  stones.  For 
example,  a total  bilirubin  level  of  >20  accurately  predicts 
CBD  obstruction.  If,  in  addition,  a patient  has  cholangitis 
or  CBD  dilation  >10mm,  it  will  be  unusual  to  not  find 
CBD  stones.  Conversely,  if  there  is  only  one  “weak”  sign 
of  ductal  pathology  (such  as  single  liver  enzyme  eleva- 
tion), stones  will  likely  be  absent  from  the  CBD. 

The  level  of  suspicion  for  CBD  stones  directs  the  pre- 
ferred management  of  such  patients.  If  clinical  suspicion 
is  high,  then  the  management  for  known  stones,  as  out- 
lined above,  applies — with  a surgeon’s  experience  play- 
ing a major  role  in  the  decision  of  which  course  to  fol- 
low. If  clinical  suspicion  of  CBD  stones  is  low,  one 
should  proceed  as  outlined  for  unsuspected,  or  not  defi- 
nite, stones.  If  surgeons  do  not  perform  routine  intraop- 
erative cholangiography  during  laparoscopic  cholecys- 
tectomy, they  can  expect  two  natural  outcomes:  few 
unsuspected  CBD  stones  will  be  found,  and  little  skill 
will  be  gained  at  laparoscopic  intubation  and  manipula- 
tion of  the  CBD. 

The  preferred  management  of  stones  found  unexpect- 
edly at  laparoscopic  cholecystectomy  depends  on  the 
surgeon’s  experience  with  ductal  manipulations.  It  also 
depends  on  the  patient’s  clinical  situation.  Issues  to  con- 
sider include  the  number  and  size  of  the  stones,  the  size  of 
the  CBD,  and  the  amount  of  surrounding  inflammation. 

In  general,  the  greater  the  size  or  number  of  the 
stone(s),  the  less  likely  it  is  that  ERCP  or  transcystic 
duct  laparoscopic  extraction  techniques  will  succeed.  In 
these  situations,  laparoscopic  trans-CBD  extraction  of 
stones  or  conversion  to  open  CBD  exploration  secures 
the  best  chance  of  success,  without  further  interventions 
and  anesthetic.  Individual  patient  circumstances  (such  as 
high  risk  cardiac  patients,  in  whom  multiple  anesthetics 
are  particularly  risky)  should  weigh  heavily  in  such 
decision  making. 

Though  controlled  data  are  lacking,  it  seems  easier 
and  safer  to  open  large,  dilated  ducts  than  to  open  and 
explore  small,  normal-sized  CBDs.  For  this  reason, 
patients  with  small  stones  in  small  ducts  are  best  man- 
aged by  either  cystic  duct  extraction  during  laparoscop- 
ic surgery  or  ERCP  extraction  following  laparoscopic 
cholecystectomy.  ERCP  often  must  follow  on  the  day 
after  laparoscopic  cholecystectomy,  but  it  results  in 
greater  success  and  shorter  hospital  stays  than  those  fol- 
lowing open  CBD  exploration. 

When  intense  inflammation  is  encountered  at  chole- 
cystectomy, CBD  manipulation  is  avoided  to  minimize 
the  risk  of  CBD  injury.  Therefore,  if  CBD  stones  are 
found  in  a patient  with  intense  inflammation  involving 
the  hepatoduodenal  ligament  and  its  structures,  unless 
stones  can  be  easily  flushed  through  via  cystic  duct 
manipulations,  it  is  preferable  to  provide  controlled 
access  to  the  CBD  for  later  manipulation  with  either 


40  W)M,  january  1998— Vol  168,  No.  1 


Epitomes — General  Surgery 


ERCP  or  transabdominal  radiographic  techniques.  This 
procedure  is  accomplished  by  leaving  a small  catheter  or 
guidewire  through  the  cystic  duct.  Moreover,  if  the  sur- 
geon can  position  the  guidewire  through  the  Oddi’s 
sphincter,  successful  ERCP  cannulation  and  extraction 
of  CBD  stones  can  be  performed  at  a later  date.  Even  if 
per-oral  or  percutaneous  stone  extraction  techniques  fail, 
the  patient  has  access  and  decompression  of  the  CBD 
while  the  surrounding  inflammation  resolves. 

Cost  and  comfort  issues  have  become  paramount 
concerns  in  today’s  healthcare  environment.  In  this  set- 
ting, the  issues  of  local  clinical  expertise  and  individual 
patient  concerns  dominate  the  management  decisions 
when  CBD  stones  are  known,  suspected,  or  encountered 
unexpectedly.  The  preferred  management  of  CBD 
stones  continues  to  evolve  as  “minimal  access  tech- 
niques” grow  in  clinical  application  and  acceptance. 
Intraoperative  cholangiography  will  lead  to  improved 
skill  with  laparoscopic  CBD  exploration,  fewer  patients 
with  unsuspected  CBD  stones  after  cholecystectomy, 
and  more  “one  step”  methods  to  manage  choledo- 
cholithiasis.  Conversely,  when  surgeons  do  not  routine- 
ly perform  intraoperative  cholangiography,  they  will 
rely  instead  on  ERCP  or  radiologic  methods  of  stone 
extraction.  In  these  cases,  multiple  procedures  will  be 
required,  which  carry  increases  in  additional  costs,  risks, 
and  lengths  of  hospital  stays. 

DAVID  w.  EASTER,  MD 
LILIAN  ESTRADA-BATRES,  MD 
San  Diego,  California 
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Laparoscopic  Cholecystectomy- 
Associated  Bile  Duct  Injuries 

A DECADE  AFTER  the  introduction  of  laparoscopic 
cholecystectomy,  it  is  apparent  that  the  most  important 
complication  of  the  operation  is  injury  to  the  bile  duct. 
This  life-threatening  problem  occurs  in  about  0.5%  of 
cases;  with  more  than  one-half  million  cholecystectomies 
performed  annually  in  the  United  States,  over  2,500  bil- 
iary injuries  are  occurring  each  year.  The  median  age  of 
the  patient  group  is  only  about  45  years;  as  such,  the  con- 
sequences of  iatrogenic  biliary  injury  in  terms  of  mor- 
bidity, mortality,  and  economic  loss  are  substantial. 

Three  factors  contribute  to  biliary  injury  during 
laparoscopic  cholecystectomy:  dangerous  anatomy,  dan- 
gerous pathology,  and  dangerous  surgery.  While 
anatomic  variants  and  inflammatory  changes  are  impor- 
tant issues,  most  intraoperative  misadventures  are  the 
result  of  the  surgeon’s  inexperience  and  poor  technique. 


A learning  curve  for  laparoscopic  cholecystectomy 
has  recently  been  characterized.  Multivariate  analyses 
indicated  that  the  only  significant  factor  associated  with 
an  adverse  outcome  was  the  surgeon’s  experience  with 
the  procedure.  A regression  model  predicted  that  a sur- 
geon has  a 10-times  greater  chance  of  injuring  the  bile 
duct  during  his  or  her  first  laparoscopic  cholecystectomy 
than  during  his  or  her  fiftieth  laparoscopic  cholecystec- 
tomy. The  likelihood  of  iatrogenic  injury  decreases  dra- 
matically during  the  first  25  procedures  and  stabilizes  at 
a very  low  level  after  50  procedures. 

The  majority  of  serious  iatrogenic  biliary  injuries  are 
due  either  to  misidentification  of  the  common  bile  duct 
for  the  cystic  duct  or  to  excessive  use  of  hemostatic 
metal  clips  to  control  periductal  bleeding.  Conversion  to 
open  operation  in  the  face  of  a difficult  dissection  and 
inability  to  identify  anatomy  can  obviate  most  biliary 
injuries  during  laparoscopic  cholecystectomy. 
Intraoperative  cholangiography  facilitates  accurate 
delineation  of  biliary  anatomy  and  immediate  recogni- 
tion of  iatrogenic  injuries,  thus  minimizing  their  severi- 
ty and  allowing  their  immediate  repair. 

If  not  recognized  intraoperatively,  bile  duct  injuries 
manifest  as  internal  or  external  bile  leaks,  intra-abdomi- 
nal sepsis,  and/or  biliary  obstruction  in  the  early  postop- 
erative period.  Slowly  progressive  jaundice,  recurrent 
cholangitis,  and  secondary  biliary  cirrhosis  due  to  ductal 
stricture  are  late  presentations.  Abdominal  ultrasonagra- 
phy,  computed  tomography  (CT),  and  radionuclide  bil- 
iary scanning  are  useful  initial  imaging  studies;  endo- 
scopic retrograde  or  percutaneous  transhepatic  cholan- 
giography, however,  are  required  for  precise  definition 
of  the  lesion.  Recently,  magnetic  resonance  cholangiog- 
raphy has  been  used  to  delineate  and  diagnose  iatrogenic 
biliary  ductal  strictures.  The  technique  is  noninvasive 
and  requires  no  contrast  medium  injection. 

Regardless  of  the  specific  type  of  biliary  injury,  its 
management  is  often  difficult  and  therefore  requires  a 
multidisciplinary  approach — involving  surgeon,  gas- 
trointetinal  endoscopist,  and  interventional  radiologist. 
Leakage  from  the  cystic  duct  stump  is  the  least  severe 
and  most  easily  managed  biliary  complication  of 
lapiroscopic  cholecystectomy.  The  recognition  of  leak- 
age usually  occurs  during  the  first  few  postoperative 
days,  and  exact  anatomic  definition  of  the  bile  leak 
requires  cholangiography.  In  this  case,  endoscopic  ret- 
rograde cholangiography  is  preferred,  because  it  is 
safer  and  easier  than  transhepatic  cholangiography,  and 
it  affords  a superior  therapeutic  opportunity.  Treatment 
consisting  of  endoscopic  placement  of  a plastic  biliary 
stent  across  the  papilla  of  Vater  for  a period  of  three  to 
four  weeks  is  successful  in  85%  to  95%  of  cases. 
Endoscopic  papillotomy  is  apparently  not  essential; 
equilibration  of  biliary  ductal  and  duodenal  pressures  is 
accomplished  by  the  stent  alone. 

Lateral  common  bile  duct  incision  injuries,  when  rec- 
ognized intraoperatively,  can  be  managed  by  suture 
repair  using  laparoscopic  or  open  techniques.  When 
recognition  of  the  problem  is  delayed,  diagnosis  and 
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treatment  are  similar  to  that  for  cystic  duct  leakage.  Late 
development  of  a bile  duct  stricture  at  the  site  of  injury 
is  an  additional  concern. 

The  intraoperative  discovery  of  a bile  duct  transection 
or  excision  should  always  prompt  immediate  conversion 
to  an  open  procedure  to  repair  the  injury.  In  most  instances 
of  transection,  and  in  all  excisional  injuries,  a Roux-en-Y 
hepaticojejunostomy  must  be  used  to  restore  biliary- 
enteric  continuity.  If  the  required  surgical  expertise  is  not 
immediately  available,  wide  external  drainage  and  rapid 
referral  to  an  appropriate  center  is  the  safest  course  to  fol- 
low. Patients  with  major  ductal  injuries  discovered  post- 
operatively  by  cholangiography  should  also  undergo  open 
surgery  for  definitive  repair.  If  biliary  fistulas,  cholangitis, 
and  intra-abdominal  sepsis  cannot  be  controlled  by  means 
of  endoscopic  or  percutaneous  drainage  techniques,  emer- 
gency laparotomy  may  be  required. 

The  management  of  bile  duct  strictures  that  derive 
from  injuries  incurred  at  laparoscopic  cholecystectomy 
is  a complex  and  challenging  problem.  Recently  endo- 
scopic stenting  has  been  studied  as  a less  invasive  alter- 
native to  surgical  repair.  It  is  crucial  to  visualize  the  bil- 
iary stricture’s  exact  location,  length,  patency,  and  the 
presence  of  any  associated  fistulas  or  calculi.  Both  endo- 
scopic retrograde  and  transhepatic  antegrade  cholan- 
giography may  be  required  to  do  so.  The  approach  will 
depend  on  the  presence  or  absence  of  ductal  continuity 
and  the  location  of  the  stricture.  Strictures  not  amenable 
to  endoscopic  dilation  and  stenting  and  those  failing 
such  therapy  should  be  referred  to  surgeons  with  specif- 
ic expertise  in  their  operative  management. 

A recent  analysis  of  the  mortality  financial  effect  of 
laparoscopic  cholecystectomy-related  bile  duct  injuries 
has  identified  a mean  cost  of  over  $5 1 ,000  for  care  to 
repair  the  injuries.  Approximately  one-half  of  the  total 
charges  are  for  diagnostic  and  interventional  radiology 
services.  The  mean  cost  for  immediately  recognized 
and  repaired  injuries  was  less  than  $23,000,  while  that 
for  reoperation  after  failed  earlier  repair  was  more  than 
$130,000.  The  overall  4%  short-term  mortality  rate  for 
iatrogenic  bile  duct  injury  was  typical  for  this  morbid 
and  costly  complication. 

Although  laparoscopic  cholecystectomy  has  estab- 
lished its  place  as  the  treatment  of  choice  for  the  major- 
ity of  patients  with  symptomatic  gallbladder  disease,  the 
complications  of  bile  duct  injury  continue  to  claim 
young  and  productive  lives  and  cost  millions  of  dollars 
each  year.  Proper  training  and  experience,  routine  use  of 
intraoperative  cholangiography,  and  a low  threshold  for 
conversion  to  open  operation  are  the  best  preventions 
currently  available.  Immediate  recognition  and  initial 
repair  by  an  expert  biliary  surgeon  offers  the  patient  the 
best  chance  for  an  optimal  recovery. 

BRUCE  E.  STABILE.  MD 

Los  Angeles.  California 
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Laparoscopic  Colon  Surgery 

In  the  EARLY  1990s  laparoscopic  colon  surgery  was 
shown  to  be  technically  feasible,  and  it  has  been  applied 
to  the  management  of  malignant  conditions  and  benign 
diseases  of  the  colon.  Because  it  involves  both  resection 
of  part  or  all  of  the  organ  and  restoration  of  gastrointesti- 
nal continuity,  laparoscopic  colectomy  is  a technically 
difficult  operation.  It  requires  a skilled  and  interested  sur- 
gical team  for  its  successful  completion.  The  variability  of 
the  intra-abdominal  location,  the  need  to  reposition  instru- 
ments and  ports,  the  sometimes  unanticipated  location  of 
the  pathology,  the  required  control  of  vascular  structures, 
the  size  of  the  specimen,  and  the  extent  of  resection  of 
colorectal  cancer  further  contribute  to  the  complexity  of 
these  techniques.  In  addition,  the  number  of  colorectal 
operations  performed  by  many  surgeons  is  inadequate  to 
allow  a safe  “ascent”  of  this  well  recognized  learning 
curve.  These  difficulties  have  slowed  the  widespread  use 
of  laparoscopic  colon  surgery. 

The  benefits  of  a laparoscopic  approach  have  not  been 
unequivocally  demonstrated.  Numerous  single  institution 
studies  have  shown  a reduction  in  the  rate  of  postoperative 
wound  complications,  shorter  hospitalization,  less  blood 
loss,  and  quicker  return  of  bowel  function.  However,  even 
in  centers  with  experienced  surgeons,  operating  times  are 
longer  and  operating  room  costs  are  higher  than  for  com- 
parable open  operations.  Shorter  hospitalization  may  off- 
set these  differences,  although  cases  requiring  conversion 
to  open  procedures  escalate  total  cost  by  20%  to  25%. 
With  most  series  reporting  a conversion  rate  of  15%  to 
25%,  overall  cost  savings  have  not  been  realized. 

Sigmoid  resection  for  diverticulitis  is  the  most  com- 
mon colon  operation  performed  for  benign  disease  in 
the  United  States.  Because  the  disease  process  can  be 
associated  with  inflammatory  changes  and  adhesions, 
the  laparoscopic  approach  is  not  suited  for  relatively 
inexperienced  surgeons.  Laparoscopic  colorectal 
surgery  for  other  benign  diseases  (diverticular  disease, 
benign  tumor,  reversal  of  Hartmann’s  procedure,  sig- 
moid volvulus,  rectal  prolapse)  has  gained  widespread 
use  in  a few  specialized  centers. 

In  1997,  there  were  131,000  new  cases  of  colorectal 
cancer,  making  it  the  most  frequent  indication  for  large 
bowel  surgery  in  the  United  States.  There  are  three 
potential  applications  of  laparoscopic  surgery  in  col- 
orectal carcinoma:  diagnostic  and  staging  purposes,  pal- 
liative therapy,  and  curative  resection. 

Prospectively  accrued  data  indicate  that  colonic 
resection  for  cancer  can  be  adequately  performed  by 
laparoscopy.  Similar  length  of  bowel  resection,  compa- 
rable lymph  node  resection,  and  negative  margins  are 
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obtained  with  laparoscopic  or  open  colectomy. 
However,  a disturbing  number  of  port  site  tumor  recur- 
rences has  led  to  questioning  of  the  appropriateness  of 
performing  laparoscopic  colon  resection  with  intent  to 
cure  for  colon  cancer.  It  is  unclear  if  these  laparoscopic 
wound  site  recurrences  represent  an  increase  over 
wound  recurrences  seen  following  conventional  open 
surgery.  Long  term  follow-up  in  patients  with  colon  can- 
cer treated  by  laparoscopic  colectomy  is  not  available. 
Early  outcome  data  from  a multi-institution  retrospec- 
tive study  with  3 year  follow-up  indicates  cancer-related 
death  rates  of  4%  for  Stage  I,  17%  for  Stage  II,  31%  for 
Stage  III,  and  70%  for  Stage  IV.  This  early  outcome  is 
comparable  with  conventional  surgery  for  colorectal 
cancer.  Currently,  an  appropriate  approach  is  to  perform 
laparoscopic  colectomy  only  as  part  of  a prospective 
investigational  protocol  for  the  treatment  of  curable  col- 
orectal carcinoma.  Several  large  multi-institutional 
prospective  randomized  studies  are  currently  underway, 
but  are  still  in  the  patient  accrual  phase. 


It  is  likely  that  the  answer  to  these  and  other  issues  will 
be  forthcoming  in  the  next  decade.  Currently,  laparoscop- 
ic surgery  for  colorectal  disease  should  be  conducted  by 
experienced  surgeons  for  benign  disease  or  palliation  of 
malignant  disease,  and  should  be  further  scientifically 
studied  for  potentially  curative  malignant  disease. 

MICHAEL  J.  STAMOS,  MD 
HERNAN  1.  VARGAS,  MD 
Torrance,  California 
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Alerts,  Notices,  and  Case  Reports 


Hemopericardium  Secondary 
to  Infective  Aortitis 
Complicating  Discrete 
Membranous  Subaortic 
Stenosis 

LOUIS  T.C.  CHOW,  MRCPath,  FRCPA,  FACA 
W.H.  CHOW,  FRCP 
Hong  Kong 


Infective  endocarditis,  of  either  the  aortic  valve  or  the 
stenotic  membrane  itself,  is  common  in  discrete  mem- 
branous subaortic  stenosis.  We  report  a hitherto  unde- 
scribed complication  of  this  condition,  perforated 
infective  aortitis  resulting  in  hemopericardium  and 
death  of  a 28-year-old  woman.  Patients  with  discrete 
membranous  subaortic  stenosis  should  receive  surgical 
treatment  at  the  earliest  possible  moment  because  of  the 
high  risk  of  these  potential  complications. 

Obstruction  to  left  ventricular  outflow  is  localized 
most  commonly  at  the  aortic  valve  (aortic  valvular 
stenosis),  but  it  may  also  occur  above  (supravalvular 
aortic  stenosis)  or  below  (subvalvular  aortic  stenosis) 
the  valve.  Among  the  various  causes  of  subvalvular  aor- 
tic stenosis,  discrete  membranous  subaortic  stenosis  is 
the  most  common;  it  accounts  for  about  8%  to  10%  of 
all  cases  of  congenital  aortic  stenosis  and  affects  twice 
as  many  men  as  women.'  It  is  commonly  associated  with 
other  cardiovascular  anomalies  but  may  also  occur  in 
isolation.^  The  obstruction,  consisting  of  a discrete 
fibroelastic  band,  an  accumulation  of  several  bands,  or, 
most  commonly  in  the  adult,  a diffuse  ridge,  is  located 
in  an  area  1 cm  to  2 cm  caudal  to  the  bases  of  the  aortic 
valve  cusps  and  in  the  plane  of  the  annulus  fibrosis  of 
the  mitral  valve.^  A high  incidence  of  infective  endo- 
carditis, either  on  the  aortic  valve  or  on  the  membrane 
itself,  has  been  reported.^’^  In  this  article,  we  describe  a 
potentially  fatal  complication  of  discrete  membranous 
subaortic  stenosis,  namely,  hemopericardium  secondary 
to  infective  aortitis. 


(Chow  LTC,  Chow  WH:  Hemopericardium  secondary  to  infective  aor- 
titis complicating  discrete  membranous  subaortic  stenosis.  West  J Med 
1998;  168:43^5) 
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Report  of  a Case 

A 28-year-old  woman  with  good  past  health  was 
admitted  to  the  hospital  because  of  increasing  dyspnea 
and  a week-long  fever.  A physical  examination  revealed 
a febrile  patient  with  bilateral  ankle  edema  and  an  ele- 
vated jugular  venous  pressure  8 cm  above  the  sternal 
angle.  Her  arterial  blood  pressure  was  90/60  mm  of  mer- 
cury, and  her  pulse  was  120  beats  per  minute  and  regu- 
lar in  rhythm.  The  cardiac  apex  was  difficult  to  locate, 
and  heart  sounds  were  faint.  A grade  3/6  harsh  ejection 
systolic  murmur  was  audible,  maximally  at  the  right 
sternal  border,  that  radiated  to  both  sides  of  her  neck. 
The  liver  was  palpable  4 cm  below  the  costal  margin,  in 
the  midclavicular  line.  The  spleen  was  not  palpable. 
Stigmata  of  infective  endocarditis,  such  as  splinter  hem- 
orrhage, were  not  seen.  Chest  radiographs  showed  a 
large  and  globular  heart,  suggestive  of  pericardial  effu- 
sion. The  patient’s  condition  rapidly  deteriorated,  and 
she  died  six  hours  after  admission.  A subsequent  blood 
culture  grew  Staphylococcus  aureus. 

The  significant  postmortem  findings  were  in  the  car- 
diovascular system  (Figures  1 and  2): 

• the  pericardial  cavity  contained  280  ml  of  fresh  blood 
(hemopericardium); 

• her  heart  weighed  395  grams,  and  the  left  ventricle 
measured  21  mm  in  thickness  (concentric  left  ven- 
tricular hypertrophy); 

• the  outflow  tract  of  the  left  ventricle  ( 1 cm  caudal  to 
the  base  of  the  aortic  leaflets)  contained  a discrete 
fibroelastic  band  in  the  form  of  a complete  ring,  2 
mm  in  thickness  and  6 mm  in  maximal  width.  The 
fibrous  band  resulted  in  concentric  stenosis  of  the  left 
ventricular  outflow  tract,  and  the  diameter  of  the 
fibroelastic  ring  orifice  measured  9 mm; 

• the  right  coronary  and  noncoronary  leaflets  of  the 
aortic  valve  showed  fibrous  thickening,  which  was 
more  pronounced  on  the  ventricular  surfaces. 

Most  important,  there  was  an  area  of  intimal  fibrous 
thickening,  2 X 2.5  cm  across,  in  the  root  of  the  aorta 
just  superior  to  the  commissure  of  the  thickened  leaflets 
of  the  aortic  valve  (Figure  1).  In  the  superior  border  of 
the  area  of  thickening  was  a perforation,  3 mm  in  diam- 
eter (Figures  1 and  2),  extending  from  the  intima  to  the 
adventitia,  resulting  in  the  aforementioned  hemoperi- 
cardium. The  tissue  surrounding  the  perforation  tract 
was  markedly  congested  and  hemorrhagic  (Figure  2). 
No  other  associated  cardiovascular  anomaly  was  noted. 
An  examination  of  the  other  organs  was  unremarkable. 

Histological  examination  of  the  aorta’s  perforation 
site  showed  fragmentation  of  the  elastic  lamina  of  the 
media,  focal  hemorrhage,  and  surrounding  dense  infil- 
trates of  polymorphs.  A few  aggregates  of  gram-positive 
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Figure  1. — A fibroelastic  band  (noted  with  arrowheads),  in  the 
form  of  a ring,  is  seen  in  the  left  ventricular  outflow  tract,  1 cm 
caudal  to  the  base  of  the  aortic  leaflets.  The  right  coronary  and 
noncoronary  cusps  of  the  aortic  valve  show  fibrous  thickening  on 
their  ventricular  surfaces.  An  area  of  intimal  fibrous  thickening  is 
visible  in  the  aortic  root  just  above  the  commissure  of  the  right 
coronary  and  noncoronary  leaflets.  A perforation  is  noted  (with  an 
arrow)  on  the  superior  aspect  of  this  area  of  intimal  thickening. 

cocci,  consistent  with  Staphylococcus  aureus,  admixed 
with  fibrin  strands,  were  also  seen.  Thus,  the  cause  of 
death  was  hemopericardium  secondary  to  perforated 
staphylococcal  aortitis,  as  a complication  of  discrete 
membranous  subaortic  stenosis. 

Discussion 

Patients  with  discrete  membranous  subaortic  stenosis 
may  present  with  chest  pain,  dyspnea,  or  syncopy;  alter- 
natively, they  may  be  entirely  asymptomatic,  with  inci- 
dental detection  of  a harsh  systolic  murmur  on  clinical 
examination.  In  any  case,  there  is  a risk  of  sudden 
death.'  Distinction  of  this  form  of  subvalvular  aortic 
stenosis  from  valvular  aortic  stenosis  is  extremely  diffi- 
cult by  clinical  findings  alone.  It  requires  performing 
transesophageal  Doppler  echocardiography,  recording 
the  pressure  tracings  as  a catheter  is  withdrawn  across 
the  aortic  outflow  tract  and  valve,  or  localizing  the  site 
of  obstruction  with  selective  left  ventricular  angiocar- 


Figure 2. — Transverse  cut  section  of  the  aorta  along  the  path  of 
the  perforation,  showing  marked  congestion  and  hemorrhage  in 
the  tissue  surrounding  the  perforation  tract.  The  site  of  intimal 
perforation  is  indicated  with  an  arrow. 


diography.'^  If  the  condition  is  left  untreated,  the  subaor- 
tic stenosis  may  progress  in  severity.  There  is  a signifi- 
cant incidence  of  infective  endocarditis.^-^-^  Accordingly, 
the  presence  of  even  mild  or  moderate  subaortic  stenosis 
should  prompt  the  patient  and  physician  to  consider  an 
elective  operation  to  excise  the  membrane  or  fibrous 
ridge.^-^  The  operation  may  substantially  improve  the 
hemodynamic  state  and  is  frequently  curative.*  In  a 
small  number  of  patients,  secondary  muscular  hypertro- 
phy of  the  outflow  tract  and  a pressure  gradient  may  per- 
sist after  operation.  Balloon  dilatation  has  also  been 
reported  to  be  a successful  mode  of  therapy^  and  may 
serve  as  a palliative  approach  in  selected  patients,  but 
it  is  unlikely  to  be  as  complete  or  as  long-lasting  as 
surgical  resection. 

The  obstruction  in  discrete  membranous  subaortic 
stenosis,  usually  of  significant  severity,  is  located  just 
inferior  to  the  aortic  valve.  The  aortic  cusps,  therefore, 
become  the  direct  target  of  the  high-velocity  jet  of  blood 
ejected  through  the  membrane.  This  continuous  trauma 
results  in  fibrous  thickening  of  these  aortic  cusps. 
Because  the  thickened  aortic  cusps  and  the  stenotic 
membrane  have  rough  surfaces  and  the  blood  flow  in 
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their  vicinity  is  turbulent,  they  are  ideal  sites  for  harbor- 
ing infective  organisms.  Consequently,  infective  endo- 
carditis, on  either  the  aortic  valve  or  the  membrane 
itself,  is  common  in  this  condition.^-^  In  the  series  ana- 
lyzed by  Wright  et  al,^  infective  endocarditis  occurred  in 
10  (12%)  of  83  patients  with  discrete  subaortic  stenosis, 
with  a frequency  of  14.3  cases  per  1,000  patient-years. 
Frequencies  of  infective  endocarditis  occurring  in  aor- 
tic valvular  stenosis  and  ventricular  septal  defect  were 
0.8  and  1.5  cases  per  1,000  patient-years,  respective- 
ly.Thus,  it  is  likely  that  discrete  subaortic  stenosis  is 
the  cardiac  condition  most  frequently  complicated  by 
infective  endocarditis.^ 

Occasionally,  the  infection  spreads  from  the  aortic 
valve  and  involves  the  aorta,  resulting  in  the  formation 
of  mycotic  aneurysm.^  To  our  knowledge,  isolated  infec- 
tive aortitis  in  discrete  subaortic  stenosis  with  perfora- 
tion and  resulting  hemopericardium,  as  in  the  present 
case,  has  never  been  described  in  the  English  language 
literature.  In  this  case,  the  jet  of  blood  probably 
impinged  on  both  the  aortic  leaflets  and  the  aortic  root 
immediately  above  these  leaflets,  as  evidenced  by 
fibrous  thickening  and  close  anatomic  relation  of  these 
structures  (Figures  1 and  2).  Accordingly,  the  damaged 
aortic  intima,  along  with  the  thickened  aortic  leaflets, 
was  at  an  increased  risk  for  infective  arteritis.  The  infec- 
tive organism  in  this  case  was  Staphylococcus  aureus,  a 
highly  virulent  bacterium,  accounting  for  the  rapid 
downhill  clinical  course. 

Finally,  it  is  worth  emphasizing  that  discrete  mem- 
branous subaortic  stenosis  is  a progressive  lesion.  The 
fibroelastic  process  extends  both  proximally  along  the 
ventricular  septum  and  distally  toward  the  base  of  the 
aortic  leaflets,"  contributing  in  part  to  the  development 
of  aortic  regurgitation  and  progressive  severity  of  the 
obstruction.^-^  Due  to  the  high  risk  of  invective  endo- 
carditis and  aortitis  and  the  relentless  progression  in  the 
degree  of  obstruction,  we  agree  with  Somerville  et  al  in 
that  surgical  resection  of  the  obstructive  band  should  be 
contemplated  at  the  earliest  possible  moment.'^ 
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Adrenomyeloneuropathy 
Presenting  in  Adulthood 

SYDNEY  A.  WESTPHAL,  MD 
Phoenix,  Arizona 


Adrenoleukodystrophy  (ALD)  is  an  inherited  meta- 
bolic disorder  characterized  by  adrenal  insufficiency, 
demyelination  of  the  nervous  system,  and  elevated  lev- 
els of  saturated  very  long  chain  fatty  acids  (VLCFAs).'“^ 
The  more  common  form  of  ALD  is  X-linked  and  occurs 
in  childhood  or  adolescence;  however,  a neonatal  form 
occurs  from  autosomal  recessive  inheritance.  Most 
patients  are  diagnosed  in  childhood  or  adolescence  when 
they  have  such  neurologic  manifestations  as  cognitive 
dysfunction,  behavioral  problems,  changes  in  vision,  or 
seizures. The  accompanying  neurologic  disease  pro- 
gresses rapidly,  and  dementia,  blindness,  and  inability 
to  speak  or  move  with  purpose  may  develop  within  a 
few  years. ^ 

Adrenomyeloneuropathy  (AMN)  is  a distinct  clinical 
form  of  ALD.  Patients  with  AMN  tend  to  be  older,  with 
onset  of  the  disease  typically  occurring  in  adolescence 
or  adulthood.'^  It  is  a progressively  slower  form  of  ALD, 
and  patients  may  survive  well  into  adulthood.'*  The 
spinal  cord  and  peripheral  nerves  are  initially  affected 
more  severely  than  the  cerebral  white  matter;  thus,  find- 
ings commonly  include  lower  extremity  spasticity, 
weakness,  and  sensory  disturbances.^-^  Urinary  retention 
and  impotence  often  develop.^-^  Later  manifestations 
include  cerebellar  ataxia  (with  staggering  and  difficulty 
of  willed  movements)  and  intellectual  deterioration.'* 

The  underlying  metabolic  defect  in  the  X-linked 
forms  of  ALD  is  the  inability  to  normally  oxidize 
VLCFAs  because  of  the  impairment  of  the  peroxisomal 
enzyme,  lignoceryl-coenzyme  A ligase.^-^  As  a result, 
saturated  fatty  acids  with  a carbon  chain  length  of  at 
least  24  accumulate  in  various  tissues — including  the 
adrenal  gland,  brain,  and  spinal  cord.  The  diagnosis  of 
ALD  is  made  by  measuring  VLCFAs  C24:0  and  C26:0 
and  their  ratios  to  C22:0.'“^ 

The  case  reported  here  involves  a 24-year-old  man — 
diagnosed  at  age  10  with  idiopathic  primary  adrenal 
insufficiency — who  presented  with  weakness  and  spas- 

(Westphal  SA.  Adrenomyeloneuropathy  presenting  in  adulthood.  West 
J Med  1998;  168:45^7) 
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ticity  of  the  lower  extremities.  His  clinical  presentation 
supported  the  diagnosis  of  AMN,  and  this  was  con- 
firmed by  measurement  of  VLCFAs.  His  case  illustrates 
two  points:  that  many  years  can  pass  between  the  onset 
of  the  adrenal  component  and  the  onset  of  the  neurolog- 
ic component  of  ALD;  and  that  when  primary  adrenal 
insufficiency  is  diagnosed  in  a male  who  appears  to  be 
neurologically  normal,  it  is  possible  that  the  adrenal 
insufficiency  is  due  to  ALD.  It  is  thus  important  to  con- 
sider this  metabolic  disorder  in  any  young  man  with 
apparent  idiopathic  primary  adrenal  insufficiency. 

Report  of  a Case 

The  patient  was  well  until  the  age  of  10,  when  he  pre- 
sented with  fatigue,  weakness,  nausea,  and  darkening  of 
his  skin.  At  that  time,  he  was  diagnosed  with  primary 
adrenal  insufficiency.  Treatment  with  daily  hydrocorti- 
sone and  fludrocortisone  acetate  was  started,  and  he 
remained  otherwise  well.  At  age  24,  he  presented  to  the 
clinic  with  leg  weakness  and  difficulty  walking  up  stairs. 
Six  months  later,  his  problem  had  progressed,  and  he 
presented  with  leg  numbness,  occasional  difficulty  with 
incontinence.  He  said  that  he  had  been  “walking  funny.” 
The  patient  was  admitted  to  the  medicine  service  for 
evaluation  and  given  hydrocortisone  and  Flourinef. 

His  vital  signs  were  as  follows:  blood  pressure 
112/82  mm  of  mercury,  pulse  82  beats  per  minute,  and 
temperature  37.1°  C (98.8°  F).  His  skin  was  dark,  espe- 
cially in  the  palmar  creases  and  on  the  buccal  mucosa. 
The  results  of  a cranial  nerve  examination  were  normal. 
Muscle  strength  levels  were  normal  in  the  upper  and 
lower  extremities  except  for  weakness  of  the  peroneal 
muscles.  In  his  lower  extremities,  the  tone  was  spastic 
and  deep  tendon  reflexes  were  enhanced;  a positive 
Babinski  reflex  was  also  present.  There  was  decreased 
pinprick  sensation  in  his  feet.  His  gait  was  broad  based, 
and  spastic  ataxia  with  scissoring  was  noted. 

The  patient’s  laboratory  evaluation  included  normal  a 
serum  level  of  electrolytes  and  nonreactive  RPR.  His 
HIV  serologic  tests  were  negative.  A lumbar  puncture 
was  normal.  The  results  of  a head  CT  scan  and  thoracic 
and  lumbar-sacral  myelograms  were  normal. 

The  neurology  service  was  consulted.  They  suggest- 
ed that  the  patient  had  AMN,  a phenotypic  variant  of 
ALD.  Plasma  VLCFAs  were  measured.  The  C26:0  level 
was  1.030  pg  per  ml  (normal,  0.118  to  0.526);  the  C26:0 
to  C22:0  ratio  was  0.092  (normal,  0.007  to  0.023);  and 
the  C24:0  to  C22:0  ratio  was  1.446  (normal,  0.706  to 
1.006).  These  values  confirmed  the  presence  of  ALD. 

The  patient’s  last  clinic  visit  was  five  months  later. 
His  leg  weakness  had  progressed  to  the  point  that  he  was 
wheelchair-bound. 

Discussion 

Although  there  are  many  etiologies  of  primary  adren- 
al insufficiency,  practically  all  are  attributable  to  either 
autoimmune  adrenal  failure  (about  75%  to  80%)  or 


tuberculosis  (about  20%).'  Other  etiologies  such  as  ALD 
are  thought  to  be  distinctly  uncommon  and  to  amount  to 
only  a fraction  of  the  cases.' 

A recent  study  found  that  out  of  eight  males  with 
childhood-onset  Addison’s  disease  and  no  signs  or 
symptoms  of  neurologic  dysfunction,  five  had  the  bio- 
chemical defect  of  ALD  and  clear  evidence  (by  MRI 
examination)  of  ALD  involving  the  brain. ^ In  another 
study  of  a group  of  59  French  children  with  Addison’s 
disease  , 23  (39%)  were  diagnosed  with  ALD.^  Although 
these  studies  involve  small  numbers  of  patients,  their 
findings  suggest  that  ALD  may  account  for  a larger  pro- 
portion of  patients  with  recognized  adrenal  insufficiency. 

As  the  patient’s  case  reported  here  demonstrates, 
ALD  often  is  not  suspected  until  both  primary  adrenal 
insufficiency  and  neurologic  abnormalities  are  detected.^ 
The  two  problems,  however,  may  appear  at  different 
times  in  the  course  of  ALD.  The  time  between  the  onset 
of  adrenal  insufficiency  and  the  onset  of  overt  neurolog- 
ic manifestations  may  be  years;  in  fact,  14  years  passed 
between  onsets  in  the  patient  in  this  report.^-"-^  Although 
adrenal  insufficiency  may  exist,  physicians  may  not  con- 
sider the  diagnosis  of  ALD  when  neurologic  symptoms 
are  nonexistent  and  neurologic  function  appears  to  be 
normal.  Therefore,  a factor  that  could  lead  to  underesti- 
mation of  the  incidence  of  ALD  is  that  patients  who  ini- 
tially appear  to  have  “idiopathic”  adrenal  insufficiency 
may  in  time  be  found  to  have  ALD  as  the  cause  of  adren- 
al failure.  In  addition,  even  when  neurologic  manifesta- 
tions are  evident,  ALD  may  be  underdiagnosed  simply 
because  of  a lack  of  awareness  of  this  unusual  disorder. 

If  this  is  the  case,  a patient  with  ALD  could  be  thought 
to  have  two  distinct  underlying  disorders — primary 
adrenal  insufficiency  and  a primary  neurologic  disease. 
Our  patient’s  presentation  to  clinic  as  a 24-year-old  with 
leg  weakness  and  difficulty  climbing  stairs  should  have 
prompted  consideration  of  the  diagnosis  of  AMN.  This 
possibility  was  initially  overlooked,  and  his  diagnosis 
was  delayed  until  six  months  later,  when  his  symptoms 
had  progressively  worsened. 

Identifying  ALD  as  the  cause  of  adrenal  insufficien- 
cy is  important  because  the  neurologic  component  of  the 
disease  is  progressive  and  eventually  fatal. ^ Thus,  the 
prognosis  of  primary  adrenal  insufficiency  associated 
with  ALD  is  far  worse  than  most  other  etiologies.  ALD  ) 
is  an  inherited  metabolic  disease;  other  family  members 
are  at  risk  for  developing  it  or  being  a carrier  and  should 
be  identified.  There  is  no  proven  standard  treatment  for  - 
the  neurologic  component  of  ALD.  Some  studies 
regarding  diet  and  bone  marrow  transplantation,  howev-  | 
er,  have  given  encouragement  that  ALD  may  be  respon- 
sive to  treatment,  especially  if  started  early  in  the  course  j 
of  the  disease.^  *’^  Because  VLCFA  accumulation  is  evi-  i 
dent  at  an  early  age,  patients  with  ALD  can  be  diagnosed  | 
even  when  neurologic  symptoms  are  minimal  or  absent.^  I 

Our  patient  illustrates  that  when  primary  adrenal  I 
insufficiency  is  diagnosed  in  a man  with  apparently  nor-  I 
mal  neurologic  status,  it  is  possible  that  the  adrenal  I 
insufficiency  is  a manifestation  of  ALD.  Recent  studies  I 
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suggest  that  ALD  may  occur  more  commonly  than  we 
have  acknowledged,  which  emphasizes  the  importance 
of  considering  this  disorder  in  any  young  man  with 
apparent  idiopathic  primary  adrenal  insufficiency.  It 
may  be  valuable  to  screen  all  such  patients  for  ALD. 
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Pulmonary  tumor  embolism  (PTE)  occurs  when 
aggregates  of  tumor  cells  lodge  in  the  pulmonary 
microvasculature.  PTE  can  cause  various  clinical  mani- 
festations, including  hypoxemia,  dyspnea,  pulmonary 
hypertension,  acute  cor  pulmonale,  and  death  in  patients 
with  cancer.  We  report  on  two  patients  who  had  precipi- 
tous terminal  courses  of  respiratory  failure — the  first 
caused  by  extensive  pulmonary  tumor  emboli  resulting 
in  fulminant  cor  pulmonale  and  the  second  by  lymphan- 
gitic  carcinomatosis.  Pulmonary  microvascular  cytology 
sampling  was  an  important  diagnostic  tool  in  both 
patients. 


(Babar  SI,  Sobonya  RE,  Snyder  LS:  Pulmonary  microvascular  cytol- 
ogy for  the  diagnosis  of  pulmonary  tumor  embolism.  West  J Med 
1998;  168:47-50) 
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Report  of  Cases 

Patient  I 

A 39-year-old  woman  with  a history  of  breast  cancer 
was  admitted  with  rapidly  progressive  shortness  of 
breath  and  hypotension.  She  was  empirically  begun  on 
intravenous  heparin  because  of  the  clinical  suspicion  of 
pulmonary  emboli. 

On  physical  examination,  the  patient’s  vital  signs 
were  as  follows:  pulse  122  beats  per  minute;  blood  pres- 
sure 89/57  mm  of  mercury;  respiratory  rate  44  breaths 
per  minute;  and  temperature  38.4°C  (101.1°F).  Physical 
examination  revealed  the  patient  to  be  in  moderate  res- 
piratory distress  and  intermittently  confused. 
Cardiopulmonary  examination  revealed  jugular  venous 
distention,  tachycardia,  and  clear  lung  fields.  Abdominal 
examination  revealed  mild  right  upper  quadrant  tender- 
ness and  hepatomegaly.  The  extremity  exam  revealed  2-f 
pitting  edema  without  clubbing. 

A chest  radiograph  revealed  a moderately  enlarged 
heart  with  right  lower  lobe  patchy  consolidation  (Figure 
1).  Her  laboratory  test  results  indicated  metabolic  aci- 
dosis, severe  hypoxemia,  and  microangiopathic 
hemolytic  anemia. 

An  echocardiogram  revealed  a moderately  dilated 
right  ventricle  with  severe  right  ventricle  failure  and  no 
evidence  of  tamponade.  A pulmonary  artery  catheter 
was  inserted  to  aid  in  hemodynamic  monitoring  and 
vasopressor  therapy.  The  hemodynamic  data  revealed  a 
cardiac  output  of  3.4  liters  per  minute,  central  venous 
pressure  of  20  mm  of  mercury,  pulmonary  capillary 
wedge  pressure  of  10  mm  of  mercury,  and  a pulmonary 
artery  pressure  of  59/31  mm  of  mercury.  A ventilation- 
perfusion  scan  revealed  a matched  nonsegmental  defect 
in  the  left  lower  lobe,  which  was  interpreted  as  low 
probability  for  pulmonary  embolism. 

With  the  patient’s  history  of  breast  cancer,  acute  right 
ventricular  failure,  and  microangiopathic  hemolytic  ane- 
mia, pulmonary  tumor  emboli  was  believed  to  be  a 
strong  diagnostic  consideration.  A pulmonary  microvas- 
cular cytology  specimen  was  obtained  from  the  distal 
port  of  the  pulmonary  artery  catheter  and  revealed  carci- 
noma, confirming  the  diagnosis  of  tumor  emboli  (Figure 
2,  left). 

Despite  aggressive  hemodynamic  support  and  attempt- 
ed treatment  of  the  tumor,  the  patient  died  of  refractory 
cardiogenic  shock  within  24  hours  of  admission.  At 
autopsy,  the  heart  weighed  250  grams  and  had  moderate 
dilatation  of  the  right  ventricle  without  hypertrophy.  The 
tricuspid  valve  was  dilated  at  12  cm.  The  lungs  grossly 
showed  small  deposits  of  metastatic  carcinoma  in  her 
pleural  and  parenchymal  lymphatics  and  a recent  hem- 
orrhage in  the  lingula.  No  pulmonary  thromboemboli 
were  present.  Through  microscopic  examination,  the 
majority  of  small  pulmonary  arteries  showed  plugging  by 
nests  of  carcinoma  (Figure  2,  right)  or  neoplastic  cells 
associated  with  proliferating  young  fibrous  tissue — corre- 
sponding to  carcinomatous  arteriopathy.  Extensive 
metastatic  carcinoma  was  present  in  the  liver;  small 
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Figure  1. — The  chest  radiograph  shows  a moderately  enlarged 
cardiac  silhouette  with  patchy  right  lower  lobe  consolidation. 

amounts  were  also  present  in  thoracic  lymph  nodes  and 
vertebral  bone  marrow. 

Patient  2 

A 41 -year-old  man  was  admitted  to  the  hospital  with 
three  days  of  chills,  fever,  and  cough.  The  patient’s  vital 
signs  were  as  follows:  pulse  105  beats  per  minute,  blood 
pressure  129/82  mm  of  mercury,  temperature  37.8°  C 


(100°  F),  and  respiratory  rate  18  breaths  per  minute. 
Physical  examination  revealed  the  patient  to  be  in  mild 
respiratory  distress  and  lethargic,  but  arousable. 
Cardiopulmonary  examination  revealed  diffuse  expira- 
tory rhonchi  and  bibasilar  crackles.  An  gallop  was  not 
heard.  Examination  of  the  patient’s  extremities  revealed 
clubbing.  A chest  radiograph  showed  increased  bilateral 
interstitial  markings  and  right  upper  lobe  consolidation. 

The  patient  was  treated  for  community-acquired  pneu- 
monia with  intravenous  antibiotics.  On  day  3 of  admis- 
sion, the  patient  developed  increasing  respiratory  distress 
and  required  mechanical  ventilation.  A chest  radiograph 
showed  increasing  interstitial  markings  and  Kerley’s  B 
lines  (Figure  3).  A pulmonary  artery  catheter  was  insert- 
ed; it  revealed  a pulmonary  artery  pressure  of  62/32  mm 
of  mercury  and  a normal  pulmonary  capillary  wedge  pres- 
sure, suggesting  cardiogenic  pulmonary  edema  was  not 
the  cause  of  the  clinical  and  radiographic  findings. 

Computerized  tomography  of  the  chest  revealed  dense 
consolidation  of  the  right  upper  lobe  and  enlarged  medi- 
astinal lymph  nodes.  Mediastinoscopy  to  obtain  a tissue 
diagnosis  was  contemplated,  but  the  patient  went  into 
cardiogenic  shock  and  the  surgery  was  not  performed. 

An  echocardiogram  revealed  pericardial  tamponade. 
Pericardiocentesis  was  performed,  removing  50  ml  of 
fluid.  The  persistent  Kerley’s  B lines  on  the  chest  radi- 
ograph in  the  absence  of  cardiogenic  pulmonary  edema 
suggested  the  possibility  of  lymphangitic  tumor.  A pul- 
monary microvascular  cytology  specimen  demonstrated 
cells  suspicious  for  malignancy,  and  the  pericardial  fluid 
revealed  malignant  cells.  Despite  prolonged  resuscita- 
tive  efforts,  the  patient  died  of  refractory  shock. 


Figure  2. — The  pulmonary  microvascular  cytology  (left)  shows  a large  clump  of  cohesive 
carcinoma  cells  (Papanicolaou's  stain,  XI  70).  The  lung  section  at  autopsy  (right)  shows  two 
clumps  of  breast  carcinoma  cells  in  a small  muscular  artery  (hematoxylin-eosin,  XI 50). 
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Figure  3. — The  chest  radiograph  shows  Kerley's  B lines  and 
mediastinal  widening. 


An  autopsy  revealed  a 10-cm  ulcerated  gastric  ade- 
nocarcinoma with  extensive  pulmonary  metastasis, 
including  diffuse  lymphangitic  carcinomatosis  that  had 
spread  to  the  mediastinal  lymph  nodes  and  pleura. 
Focally,  neoplasm  was  intravascular  in  pulmonary  veins. 

Discussion 

Pulmonary  tumor  embolism  is  considered  to  be  a rare 
clinical  entity.  PTE  is  believed  to  arise  from  solid  tumors 
that  invade  the  systemic  circulation,  are  filtered,  and 
then  lodge  in  the  pulmonary  microvessels.  The  first 
detailed  clinical  description  of  this  disease  was  in  1897'; 
in  recent  years,  however,  a number  of  reports  have 
focused  on  this  topic.^’^  A large  number  of  retrospective 
autopsy  studies  have  documented  how  surprisingly  com- 
mon PTE  is,  but  even  in  patients  with  known  cancer,  the 
diagnosis  of  PTE  antemortem  is  made  in  as  little  as  6% 
of  such  cases."'’^  Several  studies'*'^  have  reported  four 
types  of  pulmonary  vascular  involvement  by  tumor 
emboli:  large  vessel  embolism;  microvessel  embolism 
involving  small  arteries  and  arterioles;  pulmonary 
microvascular  invasion  as  a part  of  lymphangitic  carci- 
nomatosis; and  combinations  of  the  above  mechanisms. 
The  first  patient  in  this  report  had  extensive  microvessel 
tumor  embolism,  which  resulted  in  acute  right  ventricu- 
lar failure;  the  second  patient  had  diffuse  lymphangitic 
carcinomatosis,  which  led  to  respiratory  failure. 

These  two  cases  document  aspects  of  the  presentation 
of  PTE.  Patients  experience  an  explosive,  rapidly  fatal 
outcome  due  to  acute  cor  pulmonale  that  mimics  mas- 


sive pulmonary  thromboembolism.  Patients  also  have 
lymphangitic  carcinomatosis  leading  to  progressive  res- 
piratory failure.  The  use  of  a pulmonary  microva.scular 
cytology  specimen  was  crucial  in  both  ca.ses;  it  is  a valu- 
able alternative  to  lung  biopsy  in  critically  ill,  unstable 
patients.  In  our  first  patient,  it  made  possible  a rapid 
antemortem  diagnosis. 

A wide  variety  of  neoplasms  are  associated  with  pul- 
monary tumor  embolism.  In  a review  of  164  reported 
cases^,  hepatoma  was  the  most  frequent  (29%),  followed 
by  carcinoma  of  the  breast  (18%),  kidney  (18%),  and 
stomach  (9%).  Carcinomas  of  the  prostate,  colon  and 
choriocarcinomas  have  been  reported  less  frequently. 
The  incidence  of  PTE  in  solid  malignancies  at  autopsy 
has  been  reported  to  range  from  0.9%  to  26%. 

The  clinical  features  of  PTE  have  been  succinctly 
described  by  Chan  and  colleagues.^  The  authors  propose 
a useful  clinical  profile  to  aid  the  clinician  in  making  the 
diagnosis  of  PTE.  Most  cases  occur  in  patients  with 
known  malignant  disease.  A new  malignancy,  however, 
will  occasionally  present  as  the  subacute  onset  of  pul- 
monary hypertension.  The  profile  for  PTE  includes  a 
clinical  history  of  documented  or  suspected  malignancy, 
acute  or  subacute  onset  of  progressive  dyspnea,  and 
signs  of  cor  pulmonale.^  Dyspnea — often  accompanied 
by  chest  pain  and  cough — is  the  most  common  symp- 
tom. Physical  manifestations  of  PTE  include  signs  of 
pulmonary  hypertension  and  right  ventricular  overload, 
including  elevated  venous  pressures  and  loud  P^  or 
right-sided  gallop.  Generally,  dyspnea  and  pulmonary 
hypertension  are  subacute  in  onset;  however,  as  demon- 
strated in  our  first  patient,  PTE  can  have  an  explosive 
presentation  of  acute  cor  pulmonale  and  shock.  From  a 
clinical  standpoint,  it  is  important  to  consider  PTE  in 
the  differential  diagnosis  of  a patient  suspected  to 
have  thromboembolic  pulmonary  embolism.  This 
diagnostic  problem  can  be  challenging,  because  tumor 
embolisms  occur  in  patients  who  are  at  high  risk  of 
thromboembolic  events,  especially  those  with  mucin- 
producing  adenocarcinomas. 

Most  PTE  patients  have  profound  dyspnea  and 
hypoxemia  although  chest  radiographs  are  typically  nor- 
mal. Nonspecific  localized  or  diffuse  interstitial  infil- 
trates have  been  identified  in  some  cases,  which  may 
suggest  concomitant  lymphangitic  carcinomatosis.  The 
clinical  presentation  of  PTE  mimics  pulmonary  throm- 
boembolism in  the  majority  of  patients;  as  a result,  ven- 
tilation perfusion  lung  scans  have  been  performed  in 
patients  with  PTE.  The  typical  pattern  revealed  involves 
multiple,  small,  peripheral,  subsegmental  perfusion 
defects,  and  the  ventilation  scan  is  usually  normal.^ 
Pulmonary  angiograms  have  been  performed  in  patients 
with  PTE,  and  these  can  reveal  delayed  filling  of  segmen- 
tal arteries,  pruning  and  tortuosity  of  vessels,  and,  rarely, 
subsegmental  filling  defects.*  Pulmonary  angiography, 
however,  does  not  establish  a definitive  diagnosis  of  I^E. 

The  diagnosis  of  PTE  presents  clinicians  with  a chal- 
lenging problem.  Lung  biopsy  is  the  procedure  of  choice 
to  establish  the  definitive  diagnosis  and  to  determine  the 
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extent  of  PTE  and  lymphangitic  carcinomatosis.  It  is 
important  to  note,  however,  that  in  patients  who  are 
hemodynamically  unstable  or  severely  hypoxemic,  this 
procedure  carries  significant  risks.  Recently,  Masson 
and  colleagues^  used  a pulmonary  artery  catheter  in  the 
wedge  position  to  sample  the  pulmonary  microvascular 
circulation  in  a patient.  They  demonstrated  that  after  the 
catheter  is  wedged,  10  to  15  ml  of  blood  is  slowly  aspi- 
rated and  discarded.  The  next  5 to  10  ml  is  aspirated  into 
a heparinized  syringe  for  cytologic  analysis. 

Two  important  features  of  pulmonary  microvascular 
cytology  specimens  must  be  noted.'®  " In  rare  instances, 
malignant  cells  can  be  found  in  the  microvascular  cytol- 
ogy specimen  without  a significant  tumor  burden  in  the 
pulmonary  vasculature,  which  is  most  likely  due  to  a 
large  tumor  burden  in  the  hepatic  veins.'®  In  addition, 
false-positive  reports  are  possible  because  of  the  large 
number  of  megakaryocytes  in  the  pulmonary  vascula- 
ture. The  megakaryocytic  nuclei  can  appear  bizarre  and 
resemble  malignant  cells.  It  is  therefore  crucial  to  inter- 
pret a positive  pulmonary  microvascular  cytology  result 
in  conjunction  with  the  clinical  and  radiographic  data. 

PTE  should  be  considered  in  the  differential  diagnosis 
of  a patient  with  carcinoma  and  dyspnea,  hypoxemia  and 
evidence  of  right  heart  failure.'^  Placement  of  a pul- 
monary artery  catheter  can  aid  in  hemodynamic  manage- 
ment and  allow  cytological  sampling  of  the  lung 


microvasculature.  A pulmonary  microvascular  cytology 
specimen  can  be  a useful  alternative  to  lung  biopsy  in  the 
setting  of  severe  hemodynamic  or  respiratory  distress. 
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Something  Under  The  Skin 

RUSSELL ).  CUCINA,  Davis,  California 


The  emergency  department  note  listed  his  presenting 
complaint  as  “scabies”;  his  assessment  and  plan 
included  “psychiatric  consult”  and  “release.”  He  was 
middle  aged,  wearing  a plain  white  tee  shirt  and  drab 
cotton  shorts,  sitting  up  in  the  bed,  and  looking  impa- 
tient. A busy  Friday  evening  was  in  full  swing,  with 
patients  queued  up  neatly  on  gurneys  in  the  hall,  milling 
in  the  waiting  room,  and  spilling  out  through  the  triage 
doors  into  the  warm  evening.  We  had  been  asked  to 
make  sure  he  was  psychiatrically  safe  to  go  home,  see  to 
what  community  resources  he  could  be  referred,  and 
help  him  be  on  his  way — which  would  free  the  precious 
comer  of  the  emergency  department  he  occupied  for  the 
next  of  many  patients. 

He  eyed  me  suspiciously  when  I introduced  myself  as 
a medical  student  working  with  the  Psychiatry 
Department.  He  took  a deep  breath  and  patiently 
recounted,  probably  for  the  fourth  or  fifth  time,  his  situ- 
ation: four  weeks  previously  he  had  been  diagnosed  with 
scabies  and  been  given  a prescription  for  a topical  ther- 
apy, to  no  effect.  Two  weeks  following  he  had  seen 
another  physician — “A  dermatologist!”  he  enthused — 
and  had  been  given  another  prescription.  He  produced 
this  one  and,  clutching  it  tightly,  thrust  it  in  my  face.  It 
was  diphenhydramine  capsules.  “But,”  he  said,  his  voice 
rising,  “they  didn’t  do  a damn  thing!” 

He  had  since  shut  himself  in  his  home,  “not  even 
going  to  get  the  mail!”  for  two  weeks.  Finally,  that  night, 
he  had  made  the  decision  to  come  to  the  emergency 
department,  because  the  itching  was  now  “just  about 
unbearable.”  Once  in  the  department,  he  had  been 
cleared  of  any  medical  diagnoses,  including  scabies, 
before  the  psychiatric  service  was  called.  He  was  angry 
and  disheartened. 

“It  sounds  like  you’re  fmstrated  with  the  various  doc- 
tors you’ve  seen,”  I ventured,  trying  to  learn  the  role  of 
psychiatrist  by  doing.  He  warmed  immediately. 

“Yes!  Can  you  imagine  it?  Look!”  He  jabbed  his  fin- 
ger at  an  unremarkable  region  of  his  left  leg.  “And 
here!”  he  said,  pulling  up  his  shirt  to  reveal  his  equally 
unremarkable  abdomen.  I studied  both  sites  intently  and 
found  not  so  much  as  an  excoriation. 

“Sir,  what  do  you  see  that  makes  you  certain  you 
have  scabies?” 


“Look!”  he  exclaimed  again,  indicating  the  same 
areas,  free  from  the  least  blemish.  He  stared  at  me  in 
judgment.  Was  I on  his  side,  or  was  I going  to  disbelieve 
him  like  the  rest?  I had  learned  that  patients  can  arrive  in 
the  emergency  department  seeking  drugs  as  unlikely  as 
benztropine  or  haloperidol.  Could  it  really  be  that  this 
man  was  malingering  for  permethrine  cream  or  lindane 
shampoo? 

Finally,  I asked,  “Sir,  are  you  really  sure  you  have 
scabies?” 

“Dammit!  All  right  then!”  he  grumbled.  He  swung 
around  his  legs  on  the  gurney,  pulled  off  the  inexplica- 
ble pulse  oximeter,  and  gathered  his  things  to  go.  “If 
nobody  can  do  anything  for  this  damn  itching,  I might  as 
well  shoot  myself!”  I suddenly  imagined  reading  the 
case  report  of  a scabies  fatality,  and  I didn’t  want  to  let 
him  leave. 

“Sir,  could  it  be  that  there  is  another  reason  you’ve 
come  to  the  emergency  department  this  evening?”  For  a 
moment,  he  wouldn’t  speak  to  me.  “Sir,  is  there  anything 
you’d  like  to  talk  about?” 

Finally,  he  let  out  a slow  sigh  and  settled  back  down 
on  his  gurney.  “Only  if  you’ve  got  all  day.  And  besides, 
you  can’t  understand.” 

Trying  to  remember  my  lessons,  I “permitted  the 
silence.” 

He  spoke  again.  “You  can’t  go  back  to  people  any- 
more. You  have  to  be  alone.”  He  revealed  that  he  was  a 
Korean  war  veteran,  who  served  two  consecutive  tours 
of  prolonged,  heavy  fighting.  He  had  been  wounded  and 
was  uncertain  how  many  people  he  himself  had  killed. 
When  he  came  back  to  the  United  States,  he  found  work 
as  an  auto  mechanic  and  lived  alone  in  a one-bedroom 
apartment.  No,  he  had  never  married.  No,  he  had  never 
had  a significant  romantic  relationship  after  the  war.  He 
had  lost  contact  with  his  family.  Yes,  he  had  considered 
taking  his  life  before,  many  times.  Yes,  he  had  made  sui- 
cide plans. 

“Have  you  talked  with  anyone  about  your  experi- 
ences?” I asked. 

“Like  who?” 

“Other  veterans,  perhaps?”  He  shrugged  his  shoul- 
ders. I continued.  “Do  you  think  it  could  be  helpful  to 
talk  with  other  people  who  have  had  experiences  similar 
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to  yours,  sir?”  He  shrugged  his  shoulders  again,  but  his 
face  softened.  “Have  you  tried  seeing  what  the  Veterans’ 
Administration  might  have  to  offer?”  He  had  not.  We 
had  a fragile  therapeutic  relationship,  and  I didn’t  know 
how  far  I could  take  it,  but  I went  on.  “Sir,  would  you  be 
willing  to  have  us  arrange  for  you  to  get  help,  to  have 
someone  to  talk  to?” 

A few  hours  and  several  phone  calls  later,  we  had 
arranged  for  him  to  be  transferred  to  the  posttraumatic 
stress  disorder  service  at  the  regional  VA  center.  My 
supervisor  and  I had  a sense  of  satisfaction  as  it  seemed 
we  might  be  able  to  do  more  for  this  gentleman  than  is 


often  possible  in  such  circumstances.  We  also  consid- 
ered how  sad  it  was  that  he  had  gone  for  so  long  with- 
out services,  eventually  becoming  a recluse  of  his  own 
making. 

When  the  transport  we  had  arranged  for  him  arrived, 
I tracked  him  down  in  the  waiting  area  to  shake  his  hand 
and  wish  him  well. 

“By  the  way  sir,”  I said,  “if  you’d  like,  I can  give  you 
recommendations  for  some  over-the-counter  anti-itch 
medications  that  could  help  you  be  more  comfortable.” 

He  looked  at  me  blankly.  He  had  no  idea  what  I was 
talking  about. 


A Few  Words  About  The  Quest  for  Mercy 


Roger  Bulger,  MD,  FACP,  is  a man  with  a good  memo- 
ry and  a great  heart.  Last  year,  we  wrote  several  col- 
leagues to  announce  that  The  Western  Journal  of 
Medicine  had  weathered  its  time  of  troubles  and  to 
request  that  they  keep  the  journal  in  mind  when  they 
wrote  papers  of  exceptional  merit.  Dr.  Bulger  remem- 
bered that  letter  as  he  prepared  the  manuscript  of  a book 
on  mercy  and  managed  care.  Reviewers  urged  him  to 
seek  wide  distribution  of  the  finished  piece,  perhaps  via 
the  lay  press.  He  thought  the  journal  would  be  a better 
venue  since  his  work  is  aimed  at  physicians  and  other 
clinicians,  including  young  physicians  and  medical  stu- 
dents. His  goal  is  to  engage  more  than  those  in  medicine, 
however.  He  also  hopes  to  touch  patients,  families,  pol- 
icymakers, and  indeed  the  public  as  a whole. 

Dr.  Bulger’s  book  addresses  managed  care  and  man- 
aged cost,  of  course.  It  also  addresses  sickness  and  heal- 
ing, hope  and  despair,  relationships,  oaths,  populations, 
prevention,  and  patients.  In  an  afterward.  Dr.  Bulger  dis- 
cusses the  tensions  between  idealism  and  reality, 
between  our  profession  and  our  lives. 

Dr.  Bulger  writes  with  authority  and  passion.  He 
trained  in  medicine  at  the  University  of  Washington  and 
Harvard,  was  medical  director  of  the  University  of 
Washington  Hospital,  and  then  served  on  the  faculty  at 
Duke  University  Medical  Center  before  he  became 
Executive  Officer  of  the  Institute  of  Medicine  of  the 
National  Academy  of  Sciences,  Chancellor  and  Dean  of 
the  Medical  School  at  the  University  of  Massachusetts  at 
Worcester,  President  of  the  University  of  Texas  Health 
Sciences  Center  at  Houston,  and  now.  President  of  the 
Association  of  Academic  Health  Centers  in  Washington, 
D.C.  He  has  published  scores  of  papers  and  chapters,  as 
well  as  three  books  on  subjects  ranging  from  infectious 
diseases  to  medical  education,  humanities,  Hippocrates, 
and,  not  surprisingly,  academic  health  centers.  He  is 
invited  to  speak  throughout  the  world.  His  authority  and 
passion  come  not  only  from  his  life  in  academia  and 
practice.  He  is  also  a patient  who  has  dodged  a fatal  bul- 
let not  only  once,  but,  we  hope,  twice. 

Following  are  parts  three  and  four — the  final  sections 
of  Roger  Bulger’s  compelling  book.  Parts  one  and  two 
were  published  in  the  November  and  December  issues 
of  The  Western  Journal  of  Medicine,  respectively. 


What  a splendid  way  to  give  thanks,  to  celebrate  the  hol- 
idays, and  to  start  a new  year.  The  entire  book  will  be 
published  by  Carden  Jennings  Publishing  Company, 
Inc.,  (1224  West  Main  St.,  Suite  200,  Charlottesville,  VA 
22903-2858;  (804)  979-8034;  fax  (804)  979-4025;  e- 
mail  wjm@cjp.com)  and  available  for  $10.00.  Its  price  is 
low  because  it  is  partly  subsidized  by  support  from  the 
John  P.  McGovern  Foundation. 

This  book  will  become  a classic.  Eric  Cassell  recent- 
ly listed  some  of  his  favorite  medical  books  as  he 
exhorted  physicians  to  read  them.’  He  noted  that 
physicians  of  course  need  to  know  about  the  march  of 
molecular  medicine,  pathophysiology,  and  modem  diag- 
nosis and  treatment.  He  said  that  physicians  also  need  to 
put  patients,  not  just  diseases  or  organ  systems,  at  center 
stage.  They  need  to  understand  health  as  well  as 
sickness,  souls  as  well  as  bodies,  meaning  as  well  as 
behavior.  I would  add  that  physicians  need  to  know 
themselves,  to  review  their  values,  and  to  refresh  their 
energy,  especially  now.  I would  therefore  endorse  the 
following  books  to  accompany  Dr.  Bulger’s  as  we  join 
together  in  the  noble  quest  for  mercy: 

• The  Plague  by  Albert  Camus  (Random  House) 

• Mans  Search  for  Meaning  by  Viktor  Frankl  (Simon 
and  Schuster) 

• Self  Renewal:  The  Individual  and  the  Innovative 
Society  by  John  W.  Gardner  (WW  Norton  and  Co., 
revised) 

• The  Way  of  Life.  An  American  Version  by  Lao  Tzu 
(Putnam  Publishing  Group) 

• On  Doctoring:  Stories,  Poems,  Essays  edited  by 
Richard  Reynolds  and  John  Stone  (Simon  and 
Schuster) 

I hope  this  series  will  lift  you  as  you  read,  reflect, 
recall,  renew. 

Linda  Hawes  Clever,  MD 
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Section  III — The  Broadening  Scope  of  Health  Care 


Chapter  7 

Treating  Individuals  While  Tending  to 
Populations 

Our  nation’s  health  care  system  is  being  soundly  crit- 
icized for  costing  too  much  and  serving  too  few. 
Millions  of  people  go  without  basic  medical  care 
because  they  cannot  afford  it.  Miraculous  operations 
(such  as  organ  transplants)  take  place,  but  epidemics  of 
preventable  childhood  diseases  (such  as  measles)  wipe 
out  scores  of  unimmunized  children.  This  situation  illus- 
trates a fundamental  tension  between  American  soci- 
ety’s emphasis  on  individualism  and  our  sense  of 
responsibility  for  community  welfare — derived  from  the 
American  Constitution’s  mandate  to  “promote  the  gen- 
eral welfare.”  Since  these  words  were  written  in  the 
eighteenth  century,  however,  it  has  become  far  more 
complicated  to  take  on  this  responsibility. 

Many  see  the  challenges  facing  today’s  health  care 
system  as  a symbol  of  the  rift  between  two  professions 
that  play  major  roles  in  maintaining  health;  medicine 
and  public  health.  Claims  that  the  health  care  “crisis” 
can  be  solved  only  through  the  union  of  medicine  and 
public  health  are  being  figured  into  reform  proposals, 
school  curricula,  and  plans  for  allocating  federal 
research  dollars.  There  are  calls  for  primary  care  doctors 
to  practice  in  community  health  centers;  for  physicians 
and  other  health  care  professionals  to  counsel  their 
patients  about  the  link  between  behavior  and  disease;  for 
medical  interventions  to  be  evaluated  in  terms  of  both 
patient  outcomes  and  their  impact  on  the  burden  of  dis- 


ease on  the  population;  and  for  epidemiologic  research 
to  yield  clues  about  preventable  environmental  risk  fac- 
tors and  threats  to  health. 

That  public  health  and  medicine  should  be  partners  in 
promoting  and  maintaining  health  seems  eminently  log- 
ical. So,  insofar  as  we  have  not  yet  achieved  the  proper 
balance,  where  did  we  go  wrong?  The  story  begins  with 
the  birth  of  public  health  as  a distinct  endeavor. 

Public  Health's  Beginnings 

Throughout  history,  epidemics  of  such  diseases  as 
plague,  cholera,  and  smallpox  have  evoked  public 
efforts  to  protect  the  health  of  citizens  through  the  isola- 
tion of  ill  persons  and  quarantine  of  travelers.  Such 
efforts  occurred  even  though  epidemic  disease  was  often 
believed  to  be  a sign  of  poor  moral  and  spiritual  condi- 
tions. 

At  the  turn  of  the  nineteenth  century,  what  was 
known  as  “the  great  sanitary  awakening”  identified  filth 
as  both  a cause  of  disease  and  a vehicle  of  transmission. 
Momentous  discoveries  in  the  latter  half  of  the  century 
by  such  scientists  as  the  German  physician  and  bacteri- 
ologist Robert  Koch,  whose  now  famous  “postulates” 
revealed  the  link  between  microorganisms  and  certain 
diseases,  transformed  the  way  in  which  epidemics  were 
understood  and  combated.  To  this  day,  Koch’s  postulates 
provide  a framework  for  the  study  of  the  etiology  of  any 
infectious  disease. 

The  sanitary  awakening,  coupled  with  the  birth  and 
flourishing  of  medical  microbiology,  spurred  an 
embrace  of  cleanliness  and  a dramatic  shift  in  the  way 
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society  thought  about  health:  Illness  came  to  be  seen 
more  as  an  indicator  of  poor  social  and  environmental 
conditions  and  less  as  evidence  of  poor  moral  and  spiri- 
tual conditions.  These  events  also  changed  the  way  soci- 
ety viewed  public  responsibility  for  communal  health. 
As  historian  Elizabeth  Fee  notes,  “Poverty  and  disease 
could  no  longer  be  treated  simply  as  individual  failings.” 
Public  sewage  drainage,  waste  disposal,  and  water 
purification  systems  were  put  into  place,  as  were  the  vol- 
untary hospitals  that  were  a significant  sign  of  commu- 
nity responsibility  for  citizen  health. 

As  a result  of  nineteenth-century  developments,  pas- 
teurization and  immunication  emerged  as  strategies  for 
controlling  and  even  preventing  some  diseases,  such  as 
tuberculosis  and  smallpox.  The  growing  knowledge 
about  sources  of  and  strategies  for  controlling  infectious 
diseases,  and  public  acceptance  of  disease  control  as 
both  feasible  and  obligatory,  shaped  the  development  of 
the  field  of  public  health. 

Professional  Turfs 

Initially,  medicine  and  public  health  were  allies  in 
efforts  to  maintain  the  health  of  communities.  The  two 
fields  shared  in  their  investment  in  epidemiology  (the 
study  of  disease  in  populations),  and  practicing  clini- 
cians, in  large  part,  made  up  the  membership  of  profes- 
sional epidemiologic  societies.  Ironically,  the  paths  of 
medicine  and  public  health  began  to  diverge  just  as 
advances  in  bacteriology  produced  increasing  evidence 
that  the  paths  should  merge.  Not  surprisingly,  in  the 
United  States,  tension  over  professional  “turf’  was  at  the 
heart  of  the  matter. 

Causes  of  Disease 

The  turning  point  in  the  history  of  the  relationship 
between  the  public  health  establishment  and  the  practic- 
ing clinical  community  came  early  in  the  twentieth  cen- 
tury, when  public  health  practitioners  entered  into  direct 
competition  with  practicing  physicians  by  offering 
immunizations.  In  The  Social  Transformation  of 
American  Medicine,  medical  sociologist  Paul  Starr 
relates  a story  about  early-twentieth-century  tuberculo- 
sis control  that  illustrates  a related  point.  He  describes 
how  requiring  private  doctors  to  give  notification  of 
tuberculosis  to  public  health  departments  increased  the 
tensions  between  medicine  and  public  health: 

There  was  ordinarily  no  interference  with  patients 
under  the  care  of  private  practitioners,  and  other  con- 
sumptives were  generally  only  visited  by  medical 
inspectors,  who  left  circulars  and  gave  advice  about 
preventing  the  spread  of  infection.  But  fear  of  tuber- 
culosis was  widespread,  and  many  people  were  anx- 
ious about  any  official  report  of  its  presence  in  their 
family;  some  life  insurance  policies  were  void  if 
tuberculosis  was  the  cause  of  death.  Objecting  that 
tuberculosis  was  not  contagious,  practitioners 
opposed  compulsory  reporting  as  an  invasion  of  their 


relationships  with  patients  and  of  patients’  rights  to 
confidentiality.  The  president  of  the  New  York 
County  Medical  Society  told  its  membership  in  1 897 
that  by  requiring  notification  and  offering  free  treat- 
ment, the  health  department  was  “usurping  the  duties, 
rights,  and  privileges  of  the  medical  profession.” 

Public  Health  Evaluations  of  Clinicians 

Another  sort  of  tension  that  has  separated  clinicians 
and  public  health  professionals  is  the  growing  tendency 
of  the  latter  to  function  as  assessors,  evaluators,  and  crit- 
ics of  medical  practice.  An  early  example  of  this  tension 
is  the  tragic  story  of  Ignaz  Semmelweis,  the  great  nine- 
teenth-century Hungarian  obstetrician  who  discovered 
how  to  protect  women  from  dying  of  puerperal  sepsis 
after  childbirth.  Semmelweis  observed  different  mortal- 
ity rates  between  a clinic  staffed  by  midwives  and  anoth- 
er staffed  by  doctors  and  medical  students.  He  noticed 
that  in  the  one  staffed  by  doctors  and  students,  clinicians 
were  failing  to  wash  their  hands  between  pelvic  exami- 
nations, and  deduced  that  they  were  thus  carrying  infec- 
tion from  patient  to  patient  and  from  autopsy  to  patient. 
Semmelweis  further  recognized  the  similarity  at  autopsy 
between  death  of  puerperal  sepsis  and  death  of  wound 
infection,  and  he  emphasized  the  efficacy  of  handwash- 
ing with  lime  before  attending  deliveries.  Finally,  he 
demonstrated  an  extraordinary  difference  in  maternal 
death  rates  in  his  own  practice;  his  were  much  lower 
than  those  of  his  colleagues. 

At  that  time,  however,  the  medical  community  was 
unwilling  to  accept  the  link  between  handwashing  and 
infection.  For  his  outspoken  advocacy  against  standard 
practice,  Semmelweis  was  derided  and  effectively 
forced  out  of  the  profession.  Broken  in  spirit,  he  died  in 
an  asylum,  as  young  women  continued  to  die  by  the 
thousands  due  to  the  inflexibility  and  closed-mindedness 
of  well-intentioned,  yet  entrenched,  practitioners. 

The  increasing  role  in  medical  care  of  what  are  now 
called  the  “clinical  evaluative  sciences”  exemplifies  the 
tension  between  clinicians  and  public  health  profession- 
als today.  The  term  refers  to  the  application  of  epidemi- 
ology, sociology,  anthropology,  and  statistics  to  the 
assessment  of  health  care.  As  such,  this  research  is  often 
thought  of  as  a public  health-based  enterprise.  By  its 
very  nature,  it  is  an  activity  outside  the  apparatus  for  the 
delivery  of  services.  In  many  instances,  what  emerges 
from  the  clinical  evaluative  sciences  is  a tension 
between  the  active  agent  (the  clinician)  and  the  critic 
(the  evaluative  scientist  or  public  health  practitioner), 
with  the  latter  telling  the  world  about  the  inadequacies 
of  the  former.  The  tension  is  intensified  when  the  clini- 
cian is  someone  who  perceives  him-  or  herself  to  be  in 
the  higher  echelons  of  technical  accomplishment  within 
a specialty.  Such  a specialist  may  tend  to  criticize  epi- 
demiologic studies  because  the  studies  address  the  aver- 
age level  of  competence — the  collective  success — and 
undervalue  what  the  extraordinary  surgeon  or  practitioner 
can  achieve. 
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Politics 

Political  events  also  keep  medicine  and  public  health 
at  odds.  The  relationship  between  medicine  and  public 
health  soured  further,  for  example,  shortly  after  World 
War  I,  when  public  health  workers  tended  to  support 
national  health  insurance.  Post- World  War  II  federal  ini- 
tiatives in  health  care  for  the  poor  and  elderly  exacer- 
bated already  sensitive  relations. 

Organizational  arrangements  in  education  and  ser- 
vice functions  solidified  the  rift.  The  population-based 
sciences — epidemiology,  demography,  anthropology, 
sociology,  economics,  and  health  statistics — were  relegat- 
ed to  the  schools  of  public  health,  which  were  separated 
both  geographically  and  ideologically  from  medical 
schools.  State  and  regional  public  health  departments 
were  established  separate  from  the  personal  health  care 
system.  Although  relations  between  medicine  and  pub- 
lic health  have  improved  in  the  past  decade,  suspicion, 
tension,  and  isolation  persist  in  many  sectors  today. 

Philosophical  Differences 

Paul  Starr’s  account  of  tuberculosis-control  efforts 
illustrates  the  friction  between  medicine  and  public 
health  over  professional  turf.  It  also  touches  on  some- 
thing that  has  emerged  as  perhaps  the  most  dominant 
force  behind  the  separation  of  the  two  fields:  the  funda- 
mentally different  scientific  paradigms  under  which  they 
conceptualize  and  implement  their  activities. 

Most  physicians  and  medical  school  faculties  operate 
under  the  Newtonian,  reductionist,  biomedical  model, 
which  emphasizes  the  understanding  of  disease  and  ther- 
apeutics at  the  molecular  level.  They  tend  to  focus  on 
individual  patients,  individual  diseases,  and  the  molecu- 
lar interventions  that  will  bring  about  particular  effects. 

Public  health  practitioners,  on  the  other  hand,  work 
with  a variety  of  academic  disciplines,  the  most  impor- 
tant of  which  being  epidemiology.  Such  professionals 
study  populations,  demographic  trends,  and  overall  mor- 
bidity and  mortality  statistics. 

Thus,  medicine  focuses  on  disease  and  its  treatment; 
public  health  focuses  on  prevention.  Medicine  strives  to 
understand  the  diseases  that  cause  poor  health;  public 
health  seeks  strategies  to  promote  good  health.  Medicine 
aims  to  improve  the  health  of  individuals  through  spe- 
cific therapeutic  interventions;  public  health  aims  to 
improve  the  conditions  of  life  for  everyone  in  the  com- 
munity. 

The  struggle  between  the  two  fields  boils  down  to  a 
patient-centered  approach  versus  a population-based 
approach.  Seminal  questions  that  involve  both 
approaches  are  increasingly  being  raised  by  clinicians, 
third-party  payers,  and  policymakers  alike.  One  question 
may  be,  “Because  individual  patients  are  members  of 
populations,  couldn’t  their  treatment  be  undertaken  (to 
their  benefit)  in  the  context  of  what  is  known  about  the 
population  to  which  they  belong?’’  Most  people  would 
agree  that  the  answer  is  yes.  The  growing  number  of 
medical  conditions  that  we  understand  as  having  their 


origins  in  environmental,  behavioral,  and  sociological 
factors  make  this  strategy  increasingly  undeniable. 

In  the  past  fifty  years,  declining  mortality  rates  from 
infectious  diseases  have  been  replaced  by  rising  mortal- 
ity rates  from  cancer,  injuries,  and  chronic  diseases  of 
the  cardiovascular  system.  The  agent  responsible  for 
death  or  disability  has  shifted  increasingly  from  the 
microorganism  to  the  person.  The  most  critical  health 
risks  facing  populations  are  no  longer  contaminated 
water  supplies  and  insects,  but  automobiles,  drugs, 
industrial  pollution,  and  diets  laden  with  fat,  calories, 
and  salt.  Awareness  of  these  new  morbidity  factors 
makes  obvious  the  need  for  teamwork  between  the  fields 
of  public  health  and  medicine. 

Kerr  White,  one  of  the  most  important  and  articulate 
advocates  of  the  remarriage  of  medicine  and  public 
health,  and  medical  professor  Julia  Connelly  note  that 
for  most  of  the  twentieth  century,  medical  schools  have 
had  two  predominant  approaches:  laboratory  based  and 
clinical.  The  laboratory-based  approach  is  concerned 
with  cellular  and  molecular  disease  processes;  the  clini- 
cal approach  focuses  on  the  care  of  one  patient  at  a time. 
Although  the  value  of  what  has  been  achieved  in  bio- 
medical research  laboratories  has  been  tremendous — 
from  early  medical  miracles  such  as  antibiotics  to  more 
recent  breakthroughs  in  organ  transplantation — there 
has  emerged  a serious  overemphasis  on  curative  inter- 
ventions rather  than  preventive  preactices.  The  over- 
reaching curative  gestalt  of  modem  medicine  has 
become  associated  with  specialization,  superspecializa- 
tion, and  an  explosion  of  interventions  and  technologies 
to  the  exclusion,  many  argue,  of  other  equally  important 
considerations  bearing  on  the  patient’s  care  and  well- 
being. In  the  intense  concentration  on  research  and 
technology  designed  to  unravel  disease  mechanisms  in 
individuals,  many  people  believe  medicine  has  become 
overly  disease  oriented  and  has  lost  touch  with  the  peo- 
ple suffering  from  disease. 

In  an  essay  on  the  role  of  physicians  in  health  pro- 
motion, physician  Robert  Lawrence  points  out  the  ten- 
dency for  some  of  the  awe-inspiring  technologies  of 
modem  medicine  to  overshadow  many  of  the  public 
health  enterprise’s  intervention  strategies,  which  are  fre- 
quently less  dramatic  or  glamorous.  He  writes: 

In  health  promotion,  we  encounter  issues  of  per- 
sonal behavior,  culture,  values,  and  law.  The  tri- 
umphs of  modem  medicine  are  the  results  of  experi- 
mentation and  reductionism,  of  systematic  attempts 
to  remove  all  considerations  of  personal  behavior, 
culture,  and  the  like,  to  understand  biologic  systems. 

Moreover,  adds  Lawrence,  the  more  immediate  feed- 
back provided  by  successful  treatment  of  symptomatic  dis- 
ease reinforces  the  physician’s  interest  in  pathology  and 
therapeutics  rather  than  in  prevention  or  health  promotion. 

Health  promotion  and  disease  prevention  present  no 
“problem”  for  physicians;  the  emphasis  is  on  health,  on 
nonevents.  Richard  Pels  and  colleagues  point  out  that 
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health  promotion  involves  “no  dramatic  surgical  inter- 
vention, and  the  grateful  patient  is  replaced  by  someone 
unlikely  to  credit,  much  less  praise,  the  physician  for 
improving  the  probability  of  a longer  and  better  life.” 
Moreover,  the  nature  and  scope  of  epidemiologic 
research,  by  its,  can  make  its  returns  slow,  although  the 
returns  can  be  particularly  powerful. 

Medical  Education 

Clues  abound  as  to  why  the  training  of  physicians  has 
exacerbated  the  rift  between  medicine  and  public  health. 
Most  aspiring  medical  students  load  their  premedical 
curriculum  with  the  biological  and  chemical  sciences,  a 
pattern  that  continues  into  at  least  the  first  two  years  of 
medical  school.  Medical  curricula  lack  sufficient  formal 
exploration  of  the  society  in  which  students  will  diag- 
nose and  treat  people  when  they  graduate.  From  the  stu- 
dent’s point  of  view,  a lack  of  knowledge  in  the  so-called 
“hard”  sciences  (relating  to  curative  medicine)  can  end 
up  actually  hurting  patients;  a lack  of  knowledge  in  the 
social  sciences,  however,  would  seem  to  have  little 
immediate  negative  impact.  Psychiatrist  and  medical 
educator  Leon  Eisenberg  offers  a possible  explanation 
for  the  short  shrift  given  to  the  social  sciences: 

There  is  widespread  skepticism  among  physicians 
as  to  whether  psychological  and  social  factors  are  as 
“real”  as  biological  ones.  Classroom  exercises  will 
have  convinced  all  of  them  of  the  power  of  biological 
reductionism.  It  is  not  only  that  so  much  more  time  is 
devoted  to  the  natural  as  opposed  to  the  “unnatural” 
sciences  in  medical  education,  but  that  the  elegance 
of  molecular  biology  is  so  much  greater. 

The  infrastructure  of  medical  education  may  also  be 
a barrier  to  the  study  of  communities.  Much  of  medical 
education  takes  place  at  the  bedside  of  sick  individuals 
in  tertiary  care  institutions,  even  though  demographic 
and  lifestyle  shifts  have  greatly  reduced  society’s  need 
for  tertiary  care.  Historically,  outpatient  service,  the  hos- 
pital’s greatest  link  to  the  community,  has  been  viewed 
as  an  “appendage”  and  a “charitable  impulse,”  not  as  a 
Site  for  medical  education.  Although  positive  steps  have 
been  taken  to  reshape  admissions  criteria,  encourage  the 
blossoming  of  community-based  preceptorships,  and 
create  departments  of  community  medicine,  long- 
ingrained patterns  are  resistant  to  change. 

Today,  as  always,  physicians  are  trained  to  be  prob- 
lem solvers  and  to  focus  on  the  physical  symptoms  of 
the  individual  patient.  Physicians  are  typically  not 
trained  to  think  in  terms  of  prevention,  health  promo- 
tion, or  social  or  psychological  influences  on  health.  In 
the  words  of  one  observer,  physicians  work  in  a “sick- 
ness industry”;  this  may  explain,  he  adds,  why  they  have 
been  known  to  ignore  things  like  child  abuse,  believing 
the  issue  to  be  none  of  their  business.  Although  physi- 
cians frequently  provide  secondary  or  tertiary  prevention 
services  (for  example,  administering  cholesterol-lowering 
drugs  to  prevent  cardiovascular  problems),  the  notion  of 


primary  prevention — that  is,  altering  risk  factors  before 
they  have  even  begun  to  influence  human  physiology  in 
preclinical  states — is  something  that  most  physicians 
still  relegate  to  the  domain  of  public  health. 

It  is  noteworthy  that  several  studies  report  that 
physicians  lack  confidence  in  their  ability  to  motivate 
behavioral  changes  in  their  patients,  and  they  believe 
themselves  poorly  trained  to  practice  preventive  medi- 
cine. Lack  of  confidence  typically  correlates  with  little 
or  no  effort  to  counsel  patients  and  with  early  cessation 
of  counseling  when  working  with  less-motivated 
patients.  Confidence  levels  tend  to  increase  with  the 
level  of  training.  Surveys  also  document  that  physicians 
frequently  do  not  adhere  to  preventive-practice  recom- 
mendations because  they  perceive  the  recommendations 
as  ambiguous  or  conflicting. 

The  literature  can  be  confounding — comparable  to, 
for  instance,  trying  to  discern  whether  butter  or  mar- 
garine clogs  arteries  faster.  Part  of  the  frustration  may  lie 
with  the  poor  coordination  between  health  services  and 
the  evaluative  sciences,  which  are  still  in  large  part 
sequestered  in  the  domain  of  public  health.  Evaluative 
statistical  studies  are  often  inconclusive  and  ambiguous, 
especially  when  it  comes  to  working  out  the  odds  for  a 
particular  patient  considering  a particular  intervention. 
Physicians  also  may  find  it  difficult  to  assimilate  new 
findings  into  their  practices  because  of  the  rapid  pace  at 
which  biomedical  research  moves  forward. 

Constraints  of  the  practice  setting  can  also  hamper  a 
physician’s  prevention  and  health  promotion  activities. 
Time  pressures  in  busy  primary  care  practices  can  inter- 
fere with  delivering  prevention  and  health  promotion 
services.  In  addition,  many  practices  do  not  have  easy 
access  to  dietitians,  smoking-cessation  groups,  alco- 
holism counselors,  and  other  referral  services  that  can 
help  implement  and  provide  educational  support  for 
health  promotion  interventions. 

Joining  Forces  in  Academia 

Given  the  huge  number  of  preventable  deaths  that 
occur  each  year  due  to  cancer,  cardiovascular  disease, 
and  tobacco  and  alcohol  use,  the  great  challenge  to 
physicians  and  their  health  care  teammates  is  to  devote 
more  attention  to  helping  patients  adopt  healthy  behav- 
ior. Increasing  numbers  of  injuries,  sexually  transmitted 
diseases,  and  chronic  diseases  loudly  signal  the  need  for 
health  care  professionals  to  emphasize  disease  preven- 
tion and  health  promotion.  Public  health  and  medicine 
need  each  other.  The  separate  contributions  of  these 
fields  to  improving  the  nation’s  health  have  been  pro- 
found. Together,  through  the  coordination  of  each 
field’s  unique  strengths,  public  health  and  medicine 
could  achieve  even  more. 

Reshaping  medical  school  curricula  is  an  important 
starting  point  in  healing  the  fracture  between  medicine 
and  public  health.  Population-based  concepts  and  skills 
must  be  taught  to  medical  students;  physicians  need 
knowledge  of  statistics  and  epidemiologic  concepts  if 
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they  are  to  evaluate  information  effectively  and  effi- 
ciently. Equally  important,  knowledge  of  population- 
based  approaches  facilitates  understanding  of  other  vital 
elements  that  affect  the  natural  history  and  management 
of  illness.  “Health  of  the  Public,”  a medical  education 
reform  initiative  of  The  Pew  Charitable  Trusts  and  the 
Rockefeller  Foundation,  outlines  the  need  for  instruction 
in  diagnosis,  treatment,  and  prevention  to  address  not 
only  the  individual  patient  but  also  the  community.  It  is 
within  the  community  that  the  determinants  of  health 
and  the  factors  influencing  the  severity  of  illness  result- 
ing from  disease  can  be  measured  and  modified.  A 
number  of  forward-thinking  medical  schools  have 
assimilated  these  considerations  into  their  students’ 
educational  experience.  More  schools  need  to  emulate 
this  example. 

Even  if  physicians  working  in  managed  care,  health 
maintenance  organizations,  or  other  forms  of  organized 
delivery  systems  work  largely  on  curing  patients,  they 
will  need  associates  from  nursing,  public  health,  den- 
tistry, and  allied  health  to  deliver  preventive  and  health- 
promoting  services.  Thus,  it  is  clear  that  the  focus  either 
on  physicians  or  on  public  health  professionals  is  too 
narrow  to  yield  the  best  solutions.  As  we  move  to  more 
organized  and  population-based  systems  of  health  care, 
we  shall  be  looking  to  the  health  care  team  to  deliver 
the  requisite  services.  Our  educational  and  curricular 
reform  should  include  all  major  health  professions,  not 
simply  medicine. 

Medical  students  and  students  of  other  health  care 
professions  need  to  be  taught  to  integrate  more  fully  the 
principles  of  community-based  comprehensive  care. 
Public  health  curricula,  likewise,  must  make  a serious 
attempt  to  engage  the  principles  of  biology,  biomedi- 
cine, and  reductionist  biomolecular  interventions.  These 
interventions  are  especially  critical;  the  ongoing  map- 
ping of  the  human  genome  opens  the  prospect  that  a 
drop  of  blood  at  birth  can  yield  genetic  information  that 
will  predict  the  disease  and  illness  patterns  to  be  experi- 
enced (and  perhaps  prevented)  throughout  an  individu- 
al’s life.  The  same  genetics,  now  taught  extensively  in 
medical  schools,  will  soon  make  clear  to  future  physi- 
cians they  shall  be  armed  more  and  more  often  with  pre- 
dictive risk  information  about  currently  healthy  people 
so  treatment  can  occur  before  sickness.  Future  physi- 
cians may  be  practicing  preventive  genetics!  Thus,  from 
a pedagogical  point  of  view,  more  effective  interprofes- 
sional teaching  and  learning  should  bring  public  health 
and  medicine  together.  As  students  make  choices 
between  professional  schools,  they  should  include  as  a 
criterion  the  degree  to  which  a school  has  been  able  to 
make  this  vital  link. 

It  is  clear  that  medicine  must  maintain  the  unique 
strengths  of  the  medical  approach.  Nevertheless,  the 
need  for  medical  schools  to  be  at  the  frontiers  of  inno- 
vation in  technical  and  molecular  medicine  must  not 
outweigh  the  need  for  the  schools  to  shape  their  students 
and  their  services  to  meet  the  needs  of  the  communities 
around  them. 


Similarly,  schools  of  public  health  should  maintain 
their  unique  strengths  in  epidemiology,  health  promo- 
tion, and  disease  prevention  while,  at  the  same  time, 
seeking  to  understand  better  the  basic  principles  and 
some  of  the  more  technical  elements  of  biomedicine. 

Balancing  Curative  and  Preventive  Care 

Population-oriented  public  health  professionals 
should  also  examine  a phenomenon  that  I have  labeled 
the  “epidemiology  of  hope.”  I call  it  epidemiology 
because  I believe  it  to  be  a population-based  phenome- 
non; paradoxically,  it  also  reaches  the  heart  of  the 
patient-centered  medical  model. 

I refer  to  the  fact  that  each  American,  no  matter  how 
healthy,  has  the  benefit  of  knowing  that  throughout 
every  state  in  the  nation  are  major  medical  centers  where 
the  latest  technologies  and  the  most  proficient  specialists 
are  available  should  serious  illness  or  trauma  occur.  This 
population-based  hope  allows  us  all  to  believe  that  if 
something  dreadful  befalls  us,  we,  too,  might  have  a 
chance  at  dramatic  interventions  and  a typically 
American  new  beginning. 

With  some  form  of  national  health  insurance  coverage 
around  the  comer  and  health  care  dollars  tight,  a shift 
toward  a more  population-based  approach  to  health  care 
offers  a certain  appeal.  In  Oregon,  for  example,  efforts 
have  even  been  made  to  rank  health  interventions  accord- 
ing to  their  public  health  impact — that  is,  according  to 
how  much  “bang  for  the  buck”  they  provide  a population. 

Prevention  and  health  promotion  activities  have  been 
emphasized  in  recent  national  health  care  reform  plans 
because  most  of  the  time  the  costs  of  these  activities  are 
reasonable  and  their  benefits  are  real.  Part  of  the  man- 
date to  public  health  and  other  health  professions  is  to 
continue  to  research  the  efficiency,  effectiveness,  and 
value  of  health  care  interventions.  The  stimulus  behind 
these  evaluative  efforts  is  positive:  not  only  is  it  impor- 
tant to  understand  which  prevention  and  therapeutic 
interventions  work  well,  but  it  is  also  past  time  to  curb 
the  inflation  in  health  care  costs  to  which  our  high-tech 
approach  has  given  impetus. 

But  something  about  this  shift  in  orientation  from  a 
patient-focused  medical  approach  to  one  that  gives  sig- 
nificant weight  to  communal  needs  (and  communal 
finances)  feels  uncomfortable.  It  has  become  distress- 
ingly obvious  that,  to  more  effectively  meet  the  needs  of 
our  population,  the  nation’s  health  care  system  needs 
reform.  Yet,  we  still  have  not  been  able  to  “jump  in  with 
both  feet,”  discontinue  coverage  for  medical  technolo- 
gies that  help  only  a select  few,  and  direct  all  of  our 
scarce  health  care  dollars  toward  health  promotion  and 
disease  prevention.  Our  reluctance  has  little  to  do  with 
our  conviction  that  change  is  needed.  It  has  much  more 
to  do,  I believe,  with  the  “epidemiology  of  hope.” 

The  military  recognizes  the  psychological  value  of 
this  hope,  expending  millions  of  dollars  on  elaborate 
systems  of  transportation  and  graded  health  care  instal- 
lations to  assure  its  fighting  cadres  that  if  they  are 
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injured,  everything  will  be  done  to  save  them. 
Interestingly,  public  health-oriented  interventions  have 
played  upon  this  characteristically  American,  individu- 
alist hope  for  a second  chance.  Recall  the  slogan  of  a 
past  campaign  to  encourage  people  to  wear  seat  belts: 
“The  life  you  save  may  be  your  own.” 

American  people  watch  with  interest  and  pride  as 
medicine  saves  the  lives  of  people  who  appear  to  be 
hopelessly  ill,  rescuing  them  from  the  brink  of  death. 
The  most  awesome  medical  miracles  occur  in  hospitals, 
but  with  their  steep  costs,  a growing  consensus  that  we 
have  too  many  hospital  beds,  and  the  movement  of 
health  care  toward  a more  population-based,  cost-con- 
scious system,  the  need  for  so  many  high-tech  and 
expensive  institutions  is  being  questioned.  Here  the  epi- 
demiology of  hope  arises,  muddling  the  inquiry.  Citizens 
may  understand  that  their  city  has  too  many  hospitals, 
but  they  still  may  be  reluctant  to  close  down  the  hospi- 
tal nearest  their  home.  What  if  they  were  in  an  automo- 
bile accident  and  needed  trauma  care?  What  if  a loved 
one  experienced  a massive  heart  attack?  Minutes  could 
mean  the  difference  between  life  and  death. 

Americans  will  not  easily  yield  these  institutions  to 
the  budgeteer’s  ax.  In  all  likelihood,  we  will  maintain  a 
more  rational  sizing  and  distribution  of  our  hospitals, 
which  will  increasingly  become  almost  exclusively  large 
intensive  care  units.  In  other  words,  they  will  be  seen  by 
the  public,  not  incorrectly,  as  institutions  dedicated  to 
bringing  people  back  from  the  brink  of  death. 

I hope  that  we  citizens  will  also  economize  and 
become  much  more  prudent  buyers  of  such  care.  We  shall 
all  continue  to  need  good  professional  judgment  to  make 
balanced  societal  allocation  decisions  between  curative 
and  preventive  care.  To  achieve  this  balance  among  our 
mature  health  providers,  we  need  similar  balance  in  our 
educational  experiences.  Although  organized  medicine 
and  the  public  health  establishment  have  frequently  been 
at  odds,  respected  professional  leaders  are  working  hard 
to  remedy  the  situation;  many  are  seeking  training  in  both 
medicine  and  public  health,  and,  more  recently,  experi- 
menting with  new  kinds  of  educational  venues  and  strate- 
gies. Although  I believe  the  “official”  gaps  will  disappear 
shortly,  it  will  be  up  to  the  young  people  to  integrate  the 
two  approaches  so  that  each  health  care  professional  sees 
prevention  and  curing  as  components  of  a continuum 
rather  than  as  irreconcilable  competitors. 

Chapter  8 

Three  Intellectual  Paradigms  for  Both 
Education  and  Practice 

These  days,  there  are  few  more  overused  words  than 
“paradigm.”  In  1952,  a young  professor  named  Thomas 
Kuhn  gave  an  extended  series  of  lectures  in  a natural  sci- 
ence course  I was  taking  as  a college  freshman.  His  lec- 
tures became  the  basis  of  his  famous  book.  The 
Structure  of  Scientific  Revolutions',  he  is  the  person  who 


introduced  the  word  paradigm  to  our  modem  thinking. 
Kuhn’s  point  was  that  each  scientific  era  or  movement  is 
governed  by  a theory,  or  paradigm.  This  revelation 
proved  fruitful  for  those  who  accepted  new  paradigms 
and  mined  them  for  discoveries.  Sometimes,  however, 
when  a new  paradigm  came  onto  the  scene,  it  was  resist- 
ed and  resented  by  the  establishment.  The  resulting 
struggle  between  paradigms  would  go  on  for  decades 
before  the  new  one  would  finally  become  dominant.  It 
seems  to  me  appropriate,  and  even  important,  to  use  the 
word  paradigm  to  describe  each  of  the  three  major  theo- 
retical prisms  through  which  the  twenty-first  century 
healer  must  be  able  to  view  the  world. 

For  the  past  fifty  years,  physicians  have  been  armed 
with  a growing  supply  of  technical  interventions  result- 
ing from  the  nation’s  investments  in  basic  and  applied 
medical  science.  This  supply  has  become  so  pervasive, 
so  effective  much  of  the  time,  and  so  alluring  both  to 
patients  and  to  practitioners  that  the  profession  may 
have  fallen  prey  to  the  technologic  imperative,  losing 
sight  of  the  healing  effect  of  the  physician  and  nurse  as 
therapies  in  their  own  right. 

Simply  put,  the  clinician’s  functions  fall  into  three 
categories:  prevention,  cure,  and  care.  Prevention, 
which  implies  efforts  to  help  motivate  individual 
patients  to  adopt  healthful  lifestyles,  also  refers  to  the 
public  health  functions  of  populationwide  initiatives.  It 
includes  a population-based  approach  rooted  in  the  sci- 
ence of  epidemiology,  which  I call  “the  Population- 
Based  Public  Health  Paradigm.” 

Clearly,  some  physicians  will  act  more  directly  than 
others  in  promoting  health  and  preventing  illness;  only  a 
few  will  dedicate  their  professional  lives  to  public 
health.  All  physicians  and  other  clinicians,  however, 
need  to  support  public  health  initiatives. 

Reductionist  Biomedical  Paradigm 

The  modem  cure  mode,  part  of  the  Reductionist 
Biomedical  Paradigm,  rests  on  a disease-focused  view, 
wherein  practitioners  attempt  to  understand  the  molecu- 
lar defect  causing  a disease  and  to  determine  precise 
molecular  curative  interventions.  Such  molecular-level 
understanding  is  the  building  block  for  the  best  choice  of 
treatments.  The  advances  in  both  diagnosis  and  treat- 
ment over  the  past  several  decades  stagger  the  imagina- 
tion. The  ongoing  genetic  revolution  promises  to  yield 
products  and  techniques  of  unlimited  promise  in  terms 
of  both  prevention  and  cure. 

Many  see  this  molecular-based,  disease-focused  para- 
digm, however,  as  minimizing  the  importance  of  the  clin- 
ician’s interpersonal  skills  in  fostering  tmst,  developing  a 
therapeutic  relationship,  and  facilitating  a constmctive  use 
of  the  placebo  effect.  It  underrates  the  importance  of  the 
clinician’s  ability  to  deal  with  patients  afflicted  by  incur- 
able diseases,  suffering  that  accompanies  chronic  pain  and 
illness,  and  the  nature  and  quality  of  a patient’s  death  and 
its  ramifications  for  family  and  friends.  The  Reductionist 
Biomedical  Paradigm  does  not  address  these  issues. 
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Three  Intellectual  Paradigms  for  Health  Care 
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Biopsychosocial  Paradigm 

The  Biopsychosocial  Paradigm,  clearly  espoused  by 
George  Engel,  provides  an  intellectual  construct  that 
does  address  these  matters.  It  identifies  the  disciplines 
that  inform  the  strategies  of  human  interaction  necessary 
to  serve  most  effectively  as  the  basis  for  a therapeutic 
relationship  and  environment.  Engel,  Havens, 
Eisenberg,  and  Kleinman,  among  many  others,  have 


written  extensively  about  the  interface  between  culture 
and  belief;  the  interpersonal  strategies  of  the  physician; 
the  molecular  disease  afflicting  the  person’s  internal 
organs;  and  the  process  of  healing  the  illness  afflicting 
the  whole  person.  This  social  science-based  paradigm 
leads  to  the  whole-person-oriented  interactive  skills  so 
critical  in  helping  people  cope  with  illnesses  that  cannot 
be  cured — skills  that  are  particularly  essential  in  the 
ongoing  care  of  chronic  afflictions. 
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Linking  Two  Paradigms  With  a Third 

In  recent  years,  I have  sensed  that  there  are  growing 
cadres  of  young  faculty  across  the  spectrum  of  special- 
ties who  perceive  medicine  more  broadly  than  the  older 
faculty  do.  Students  will  probably  find  the  majority  of 
their  professors  still  locked  narrowly  into  one  of  the  par- 
adigms. For  example,  those  faculty  most  concerned  with 
population-based  approaches  to  reducing  the  burden  of 
illness  on  society  will  tend  to  scorn  as  feeble  the  contri- 
bution of  much  high-tech  medicine  to  improving  the 
societal  health  status. 

Those  who  do  not  build  bridges  between  paradigms 
may  be  ill-equipped  to  deliver  the  best  care.  For  exam- 
ple, psychiatrists  and  other  mental  health  professionals 
operating  in  the  Biopsychosocial  Paradigm  who  do  not 
appreciate  the  benefits  of  biomedicine  and  public  health 
risk  isolating  the  mental  health  enterprise  from  the  rest 
of  the  caregiving  effort.  Similarly,  reductionists  who  fail 
to  respect  the  theory  behind  mental  health  practice  only 
magnify  an  unnecessary  gulf  separating  “scientific”  doc- 
tors from  psychiatrists  and  psychologists.  In  building 
bridges  to  other  paradigms,  the  molecularly  oriented, 
technologically  based  physician  should  incorporate  into 
the  caregiving  team  people  who  possess  skills  from  the 
realm  of  the  Biopsychosocial  Paradigm  and  vice  versa. 

The  Population-Based  Public  Health  Paradigm 

One  concept  that  might  help  both  faculty  and  students 
bridge  the  gulf  between  paradigms  is  what  I described 
earlier  as  the  “epidemiology  of  hope” — that  is,  the  hope 
that  every  American  holds  for  revival  or  repair  if  disaster 
strikes.  The  epidemiology  of  hope  is  a societal  benefit; 
many  people,  including  myself,  take  pride  in  the  amount 
of  resources  Americans  commit  to  giving  people  another 
chance  at  life  in  situations  where  other  societies  might 
abandon  them.  Single-instance,  expensive,  reductionist, 
biomedical  therapy  that  can  be  applied  to  only  a few 


appropriate  patients  has  a population-wide  benefit:  hope 
for  all,  should  they  become  afflicted. 

Family  medicine  programs  have  led  the  way  in  creat- 
ing links  among  the  three  paradigms  during  the  past  thir- 
ty years,  in  many  instances  swimming  against  the  reduc- 
tionist tide  of  the  medical  faculty’s  majority  opinion  to 
focus  on  a more  integrative  approach  to  care. 

The  table  on  page  60  outlines  the  disciplines  that 
inform  the  three  paradigms  and  the  techniques  and 
strategies  that  flow  from  each  of  them.  Obviously,  there 
is  too  much  here  for  any  formal  medical  or  other  health 
professional  educational  program  to  cover.  In  addition, 
the  role  modeling  among  medical  public-health  faculty 
tends  to  focus  exclusively  on  one  of  the  three  paradigms. 
Students  will  therefore  need  to  possess  an  independence 
of  purpose  and  stubbornness  of  spirit  to  pursue  their  own 
broad  education  as  they  work  to  achieve  the  credentials 
of  a scientifically  based  healer.  The  medical  student  of 
today  should  understand,  work  with,  and,  as  I believe 
possible,  synthesize  all  three  paradigms.  Alternatively, 
physicians  who  are  already  working  fundamentally 
within  one  paradigm  should  try  to  achieve  a balance  of 
tolerance  and  respect  for  the  two  other  paradigms. 

Crossing  bridges  between  paradigms  involves  more 
than  just  knowledge  and  technique.  There  is  the  matter 
of  commitment  to  human  service.  There  is  also  the  ques- 
tion about  the  appropriate  perpetuation  of  a special  sub- 
set of  society  to  take  charge  of  people’s  health  care  and 
be  given  extraordinary  privilege  in  return  for  two  things: 
carrying  the  torch  of  hope  and  the  tools  of  therapy  for 
those  who  become  sick,  and  initiating  the  policies  and 
programs  that  enhance  and  sustain  the  population’s 
health  status  and  aim  to  reduce  the  overall  burden  of  ill- 
ness and  disease  upon  the  nation. 

Are  these  health  professionals  doing  something  spe- 
cial after  all?  If  so,  what  is  their  social  contract?  What  do 
they  profess  and  promise  to  society?  This  brings  us  to 
the  question  of  motivation  and  covenants,  discussed  in 
the  final  section. 


Section  IV — The  Need  for  a Tenacious  Loyalty 


Chapter  9 

Why  Become  a Caregiver? 

Now  we  must  consider  the  complex  issue  of  motiva- 
tion, to  which  I have  previously  alluded  only  briefly.  It 
is  a problem  that  will,  and  rightly  should,  haunt  aspiring 
young  professionals  until  they  have  made  the  final  deci- 
sion about  their  practice  area. 

The  wide  variety  of  motivations  for  entering  the 
health  care  profession  stem  from  the  personal  values 
and  interests  held  by  those  entering  the  field.  In  the  end. 


the  variety  makes  for  creative  and  useful  health  care 
career  choices  that  benefit  both  the  patient  individually 
and  the  public  at  large.  Indeed,  health  care  would  still  be 
back  in  the  Dark  Ages  if  no  physicians  had  chosen  to 
turn  from  rendering  bedside  care  to  becoming  patholo- 
gists and  laboratory  directors.  A broad,  in-depth  medical 
education  is  necessary  for  pathologists  and  clinical  lab- 
oratory professionals  to  facilitate  information  gathering 
and  diagnostic  and  therapeutic  decision  making. 

Other  specialties  of  medicine  are  also  highly  techno- 
logic in  nature,  requiring  little  personal  interaction  with 
the  patient.  Radiology,  both  diagnostic  and  therapeutic, 
is  an  example.  In  many  other  areas  of  specialization — 
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genetic  manipulation  or  laser  treatment,  for  example — 
necessary  scientific  skills  may  quite  properly  transcend 
the  interpersonal  skills  required  to  develop  a therapeutic 
relationship  as  a potential  healer  with  particular  patients. 
In  such  instances,  the  healing  is  more  in  the  intervention, 
treatment,  or  manipulation  and  less  in  the  relationship 
between  the  particular  purveyor  of  the  technology  and 
the  patient. 

For  many  decades,  Guido  Majno,  a world-renowned 
pathologist  and  biomedical  scientist,  has  maintained  a 
scholarly  interest  in  the  history  of  medicine,  and  his 
scholarship  and  writing  reflect  as  much  anthropology  as 
history.  In  a recent  essay,  he  explores  in  depth  the  capac- 
ities of  previous  healers,  including  the  fathers  of 
Western  scientific  medicine,  and  contrasts  their  efforts 
to  those  of  modem  physicians: 

When  scientific  medicine  began  to  perform  its  healing 
miracles  (only  forty  or  fifty  years  ago)  there  was  a 
marvelous  opportunity.  Ancient  medicine  had  discov- 
ered the  secret  of  helping  souls.  Now  it  was  possible 
to  help  bodies  as  well,  thanks  to  tons  of  knowledge, 
chemicals,  and  machines.  It  did  not  quite  work  out 
that  way.  The  new  generation  of  scientific  healers 
was  carried  away  by  the  physical  problems,  in  fact  by 
anything  that  could  be  measured.  Spiritual  concerns 
are  hard  to  measure.  It  was  assumed  that  if  the  body 
is  healed  the  rest  would  somehow  follow. 

Before  long  the  public  began  to  realize  that  some- 
thing was  missing.  We  are  now  in  the  midst  of  a ris- 
ing anti-medical  tide,  while  scores  of  supposedly 
“holistic”  would-be  do-gooders  move  in  to  fill  the 
vacuum.  At  the  latest  count  there  are  seventy  alterna- 
tive forms  of  medicine.  They  certainly  have  the  secret 
cure — time — and  with  it  they  can  offer  enough  hope 
and  smiles  to  heal  85  percent  of  all  patients. 

Marrying  High-Tech  and  People  Skills 

Majno  questions  whether  we  may  have  gone  wrong  by 
suggesting  the  problems  begin  in  medical  school:  “The  old 
ways  are  very  difficult  to  teach;  nobody  yet  has  found  a 
way  to  teach  the  human  approach.  [It]  has  [been]  said  . . . 
that  the  human  approach  ‘cannot  be  taught — although  it 
can  be  learned.’”  In  his  conclusion,  Majno  seeks  a remedy. 

The  message  of  history,  as  I have  tried  to  decipher  it, 
is  that  scientific  therapy  has  eroded  the  human  care 
which  has  always  been  a key  part  of  the  healing 
process.  Young  medical  students,  brought  up  in  the 
system,  may  find  it  difficult  or  impossible  to  fight  the 
trend.  Maybe  so,  but  there  is  hope.  Awareness  of  the 
problem  is  a first  step  toward  solving  it. . . . It  may  be 
impossible  to  stretch  minutes  into  hours,  but  the  qual- 
ity of  those  minutes  can  certainly  be  improved. 

Majno  believes  that  turning  to  the  lessons  of  past 
masters  of  Western  medicine  and  other  forms  of  healing 
can  help  physicians  learn  how  to  use  the  diminished 


time  available  to  them  to  convey  their  concern  and  atten- 
tiveness to  the  patient’s  suffering.  Through  the  marriage 
of  humanity  with  the  growing  supply  of  scientific  inter- 
ventions, Majno  anticipates  that  today’s  physicians  can 
reverse  the  current  antimedical  trend  and  become  the 
most  powerful  healers  the  world  has  ever  known. 

The  difficulty  with  the  many  kinds  of  motivation  that 
people  bring  to  the  practice  of  medicine  lies  in  finding  a 
proper  balance  between  a desire  to  provide  direct  human 
service  and  a need  to  master  a wide  variety  of  sciences 
and  technologies  before  being  recognized  as  a physi- 
cian. Without  maintaining  scientific  knowledge  and 
technical  competence  throughout  one’s  professional  life- 
time, all  the  good  will  in  the  world  can  provide  only  less 
than  optimal  care.  Alternatively,  for  those  physicians 
daily  involved  with  the  provision  of  highly  personal  health 
services,  high  technical  competence  without  the  people 
skills  necessary  to  build  trust  and  confidence  also  leads  to 
far  less  than  the  optimal  state  we  seek  for  our  patients. 

The  Desire  to  Win 

Let  us  highlight  just  briefly  the  differing  motivations 
that  bring  scientists  into  their  respective  fields.  I recall 
being  troubled  sometimes  by  the  high  degree  of  compet- 
itiveness among  elite  scientists.  There  is  a sometimes 
pervasive  element  of  seeking,  let’s  say,  the  Nobel  Prize, 
the  brass  ring,  or  the  financial  gain  for  discovering  some 
fantastically  useful  new  tool.  More  common,  perhaps, 
the  scientist  is  driven  by  the  fun  of  the  pursuit  and  the 
challenge  of  the  intellectual  problem,  rather  than  by  a 
need  to  serve  suffering  humanity. 

Tracy  Thompson,  a writer  who  says  her  life  was  dra- 
matically improved  by  the  drug  Prozac,  has  eloquently 
described  her  pursuit  of  the  creators  of  this  drug.  She 
wanted  to  understand  why  they  created  it  and  what  they 
felt  after  reaching  their  goal.  Bryan  Molloy  of  Lilly 
Research  Labs  was  the  primary  scientist  of  the  three 
inventors  of  the  new  drug.  Molloy  stunned  Thompson 
with  his  answer  to  her  question,  “How  does  it  make  you 
feel  to  know  that  what  you  have  done  has  helped  peo- 
ple— to  know  that  this  molecule  you  invented  has 
allowed  me  to  live  my  life  in  a way  I never  thought  pos- 
sible?” Molloy  replied: 

This  puts  me  in  a somewhat  embarrassing  posi- 
tion. . . . The  company  puts  itself  in  the  position  of 
saying  it  is  here  to  help  people,  and  I’m  here  saying  I 
didn’t  do  it  for  that.  I just  wanted  to  do  it  for  the  intel- 
lectual high.  It  looked  like  scientific  fun. 

The  Desire  to  Heal 

Compare  Molloy’s  motivation  with  what  must  have 
been  at  the  root  of  the  efforts  of  Edward  L.  Trudeau,  a 
physician  and  clinical  investigator  who  became  best 
known  for  his  leadership  in  establishing  the  premier 
American  sanitarium  for  tuberculosis  patients  (in  the 
Adirondack  mountains  of  New  York).  Trudeau  contract- 
ed tuberculosis  in  1873,  when  it  was  believed  that  the 
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disease  was  uniformly  fatal  and  either  inherited  or  due  to 
some  perverted  humor  or  spiritual  problem.  It  was  not 
thought  to  be  infectious. 

In  1887,  Trudeau  undertook  a starkly  simple  and  ele- 
gant experiment;  the  results  convinced  him  of  the  need 
for  fresh  air,  good  nutrition,  and  ample  rest  when  treat- 
ing tuberculosis.  The  experiment  involved  fifteen  rab- 
bits, divided  equally  into  three  treatment  groups.  The 
rabbits  in  the  first  group  were  injected  with  a standard 
inoculum  of  tubercle  bacilli;  they  were  then  placed  on  an 
island  (with  no  other  rabbits)  on  which  they  could  forage 
comfortably.  One  of  these  rabbits  died  of  the  disease;  the 
other  four  returned  to  normal  life  after  fibrosis  of  the  ini- 
tial lesion.  The  rabbits  in  the  second  group  were  also 
injected  with  tubercle  bacilli,  but  were  kept  in  a cage  in 
a dark  cellar  with  minimal  nutrition.  All  five  died  of 
tuberculosis.  The  control  group,  which  did  not  get 
injected  with  tubercle  bacilli,  was  placed  in  the  cellar 
with  the  same  poor  food  as  the  second  group.  No  ani- 
mals from  the  control  group  died,  although  all  lost 
weight  on  the  regimen. 

Trudeau’s  science,  at  least  in  the  case  of  this  experi- 
ment, arose  out  of  an  interest  to  seek  a cure  for  a gener- 
ally fatal  disease  with  which  he  was  also  afflicted.  His 
motivation  was  in  a different  category  than  the  quest  for 
honor,  fortune,  or  intellectual  achievement. 

The  Desire  to  Serve 

An  old  aphorism,  which  I find  overly  simplistic, 
holds  that  there  are  two  kinds  of  people  in  the  world: 
those  who  use  people  and  those  who  serve  people.  My 
discomfort  with  the  aphorism  is  abated,  however,  if  I 
add  a third  category  to  which  I find  that  most  other  peo- 
ple (including  me)  belong:  those  who  sometimes  use 
people  and  sometimes  serve  people. 

Within  this  third  category  is  a distinction  between 
those  people  who  wish  they  served  others  more  or  all  of 
the  time,  and  those  who  really  prefer  to  use  others  more 
often  and  more  effectively  than  they  currently  do.  Where 
do  you  stand  with  relation  to  these  categories? 

I have  always  felt  that  for  serious  caregivers,  the  con- 
cept of  service  must  achieve  a status  akin  to  a secular 
sacrament  that  transcends  the  benevolent  self-interest  of 
the  businessperson  to  please  the  customer  in  all  matters. 
Service  is  surely  good  “business”  for  the  caregiver,  but 
it  is  also  something  more  fundamental  than  customer 
relations  efforts  for  both  the  caregiver  and  the  care  recip- 
ient. A customer’s  need  for  satisfaction  from  an  auto- 
mobile dealer,  for  instance,  pales  in  comparison  to  the 
needs  and  satisfaction  of  a customer — the  patient — in  a 
health  care  setting,  in  which  the  patient  requires  a busi- 
nessperson— the  caregiver — in  whom  they  can  com- 
pletely trust  with  matters  of  grave  personal  importance 
(if  not  life  and  death). 

In  the  mid-twentieth  century,  the  philosopher  Gabriel 
Marcel  mourned  the  debasement  of  the  concept  of  ser- 
vice in  the  modem,  bureaucratic,  egalitarian  state.  He 
saw  service  to  other  human  beings  as  the  most  funda- 


mental, if  not  the  highest,  human  activity.  Marcel  was 
troubled  that  in  our  increasingly  bureaucratic  society  the 
typical  citizen  felt  that  he  or  she  owed  to  others  only  the 
minimum  standard  of  service  as  delineated  in  a con- 
tract— that  much  and  no  more — and  was  less  often  gov- 
erned by  an  actual  covenant  between  two  people  than  by 
the  laws  or  mores  of  society. 

It  is  instructive  to  think  of  his  arguments,  made  many 
decades  ago,  in  the  context  of  the  modern  systems  of 
managed  care  with  their  heavy  institutional,  and  hence 
bureaucratic,  overlay  of  values  and  procedures  regard- 
ing the  provision  of  service. 

In  The  Call  of  Service;  A Witness  to  Idealism,  Robert 
Coles,  a physician,  psychiatrist,  and  social  critic,  relates 
several  stories  about  people  he  has  found  who  have 
made  a unique  commitment  to  service.  He  makes  an 
important  distinction  when  he  describes  his  understand- 
ing of  the  differing  personal  foundational  positions 
taken  by  his  mother  and  his  father  with  relation  to  ser- 
vice. Coles,  himself  a service  devotee,  finds  his  parents’ 
approaches  equally  valid  and  meaningful. 

He  describes  his  mother  as  a deeply  religious  person 
with  a lifelong  commitment  to  understanding  her  moti- 
vations and  to  trying  to  orient  herself  and  her  life  to  pro- 
viding service  to  other  people;  she  created  an  explicit  tie 
between  her  daily  activities,  her  philosophy  of  living, 
and  her  religion.  His  father,  on  the  other  hand,  is 
described  as  someone  who  dedicated  himself  to  serving 
others  later  in  life  and  who  seldom  articulated  his  rea- 
sons for  doing  so,  being  both  rather  pragmatic  (“Just  do 
it!”)  and  somewhat  circumspect  about  what  he  might 
find  if  he  probed  too  far  into  his  deepest  motives. 

Coles  describes  his  encounter  in  the  1950s  with 
Thomas  Merton,  the  contemplative  monk  and  writer, 
and  attempts  to  analyze  the  nature  of  the  healing  impact 
the  monk  had  on  him  and  others.  In  Coles’s  view, 
Merton’s  power  as  a healer  arose  from  the  fact  that 
Merton  had  known  and  continued  to  know  personal  suf- 
fering. He  was  able  to  draw  out  the  most  painful  prob- 
lems from  others,  because  they  could  perceive  that  he 
personally  shared  in  and  understood  their  suffering. 

Of  course,  all  of  us  have  our  burdens;  Merton’s  gift 
came  from  being  able  to  transmit  both  a sense  of  his  own 
encounters  with  difficulty  and  a nonjudgmental  accep- 
tance of  other  people,  whatever  their  difficulties. 
Through  the  story  of  Merton,  Coles  presents  his  readers 
with  the  strange  paradox  of  a contemplative  monk,  who 
had  retreated  from  the  world  but  was  continuously 
sought  out  in  person  and  through  letters  by  a wide  vari- 
ety of  suffering  people.  Remarkably,  he  somehow  was 
effective  in  ministering  to  many  of  them.  According  to 
Coles, 

Dorothy  Day  and  Daniel  Berrigan  and  Walker  Percy 
and  so  many  others  sought  Merton  out.  I especially 
remember  Dorothy  Day’s  remarks  about  him:  “He  had 
known  much  pain,  and  he  knew  how  to  lift  pain  from 
others.”  She  was  content  to  state  those  two  aspects  of 
Merton  without  connecting  the  one  to  the  other  in 
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what  people  like  me  call  a psychodynamic  way. 
Nevertheless,  she  knew  that  an  essential  and  impor- 
tant part  of  Merton's  life  was  his  passionate  desire  to 
minister  unto  others,  to  hear  from  them,  learn  of  their 
tensions  and  turmoil,  and  tell  them  of  his,  too.  Once 
Dorothy  Day  said  this  about  Merton  as  we  talked  of 
his  voluminous  writing:  “He  cured  with  words — all 
the  time  he  did!  I know!  I can  remember  those  letters, 
the  good  medicine  they  were  to  me.  And  I always 
knew  that  with  Merton  it  was  the  doctor  healing  him- 
self as  well  as  the  rest  of  us  who  were  his  patients.” 

Coles  goes  on  to  describe  Merton’s  impact  on  a 
stranger: 

Merton  . . . venture[d]  to  Asia,  ever  anxious  to  be 
connected  with  wisdom  and  with  healing  other  than 
the  kind  he  knew.  ...  A person  present  at  the  confer- 
ence . . . remarked  upon  his  kindly  manner,  the  gen- 
tleness he  radiated  and  its  calming  effect  on  her;  to 
the  very  last  that  humane  touch  of  grace  offered  with- 
out guile  or  pretense  to  others. 

The  Service  Ethic  Versus  the  Power  Ethic 

It  may  well  be  that  the  most  important  insight  that  I 
received  into  the  meaning  of  the  service  gestalt  came 
when  1 left  the  world  of  doctoring  for  full-time  partici- 
pation in  the  world  of  administering.  It  took  the  soul- 
numbing  experience  of  being  an  activist  administrator  to 
make  me  appreciate  that  the  world  of  administration 
cannot  be  handled  with  a service  mentality  alone.  One 
also  needs  commitment  to  some  vision  of  a better  future. 

My  wife  and  I discovered  this  when  some  unpopular 
decisions  I had  made  prompted  anonymous  death  threats 
to  my  wife  and  me  and  sinister  threats  of  abduction  of 
our  young  daughters.  An  almost  daily  escalation  of  this 
sort  of  activity,  designed  to  force  us  to  give  up  and  leave 
town,  made  our  lives  miserable.  Yet,  like  most  people 
faced  with  such  a prospect,  we  recognized  that  little  is 
gained  by  giving  up,  and  perhaps  all  is  lost  if  one  yields 
to  the  pressure  to  run. 

We  decided  to  stay,  but  nonetheless  discovered  that 
the  dread  and  angst  did  not  go  away  with  each  new 
dawn.  Instead,  each  day  merely  reminded  me  that  we 
seemed  to  be  locked  in  a power  struggle  with  intelligent 
people  operating  under  a different  philosophy,  resulting 
in  a serious  game  of  cat  and  mouse.  One  day  as  my  wife 
and  I drove  to  work,  we  developed  a strategy  that 
seemed  to  strengthen  and  satisfy  us;  it  was  a strategy 
that  also  returned  us  to  our  service  foundations.  Each 
morning,  as  we  mused  about  what  dreadful  things  might 
happen  to  us  during  the  ensuing  day,  we  concluded  that 
we  should  each  decide  on  one  person  for  whom  we 
would  do  something  positive  that  day,  and  report  the 
result  back  to  each  other  on  the  way  home  that  evening. 

We  found  that  our  joy  in  living  returned,  our  capaci- 
ty to  deal  with  a hostile  environment  grew  by  leaps  and 
bounds,  our  sense  of  satisfaction  and  personal  meaning 


was  made  whole,  and  our  essentially  positive  and  con- 
structive perception  of  the  world  and  our  place  in  it  was 
reestablished.  We  discovered  the  strength  to  stay  the 
course  and  overcome  our  difficulties. 

Tension  Between  the  Service  Ethic  and  the 
Ethos  of  'Scientific'  Clinical  Practice 

One  of  the  best  articulations  of  the  divergent  pulls  on 
the  physician  of  patient  care  and  the  science  of  medicine 
appears  in  Sherwin  Nuland’s  How  We  Die:  Reflections 
on  Life’s  Final  Chapter.  As  I discussed  in  chapter  6,  the 
drive  to  solve  The  Riddle  brings  physicians  into  direct 
conflict  with  the  best  interests  of  some  of  their  patients 
for  whom  The  Riddle  may  be  of  no  concern.  The  Riddle, 
for  Nuland  and  the  young  doctors  growing  to  profes- 
sional maturity  over  the  past  four  decades,  relates  to  the 
drive  to  determine  what  is  happening  at  the  molecular 
level,  primarily  because  such  a discovery  may  lead  to  a 
cure.  However,  a dogged  pursuit  of  the  answers  to  The 
Riddle  may  not  always  be  what  the  patient  wants.  The 
patient , for  example,  may  be  in  the  process  of  dying  and 
may  prefer  help  with  an  easier  death,  rather  than  an 
overabundance  of  costly,  high-tech  hindrances  to  a 
peaceful  passing.  1 recommend  Dr.  Nuland’s  book  to  all 
beginning  practitioners  because  it  describes  a real-life 
situation  that  every  experienced  physician  and  other 
clinician  has  inevitably  encountered,  one  with  which  we 
all  must  deal:  the  process  of  dying. 

Meanwhile,  it  seems  useful  to  share  briefly  with  you 
the  thoughts  of  Lewis  Thomas,  America’s  famous  physi- 
cian-scientist turned  literary  figure  and  popular  philoso- 
pher. In  an  interview  from  his  deathbed,  Thomas,  the 
consummate  devotee  of  the  evolution  of  living  species, 
seemed  to  say  that  the  human  species  is  intrinsically 
good  at  being  useful: 

If  we  paid  more  attention  to  this  biological  attribute, 
we’d  get  a satisfaction  that  cannot  be  attained  from 
goods  or  knowledge.  If  you  can  contemplate  the 
times  when  you’ve  been  useful,  even  indispensable, 
to  other  people,  the  review  of  our  lives  would  begin 
to  have  effects  on  the  younger  generations.  . . . Plain 
usefulness. 

Because  medical  science  will  constitute  so  much  of 
the  education  of  aspiring  professionals,  and  because  bio- 
medical scientists  may  predominate  among  their  early 
(and  perhaps  later)  role  models,  students  will  be  exposed 
to  all  of  the  attitudes  and  values  associated  with  service 
and  usefulness.  They  may  well  find  it  challenging  to  har- 
monize the  primary  motivations  of  scientists  with  the 
primary  motivations  of  a clinician-caregiver. 

A Personal,  Simplistic  View  of  Service  and 
Physicianhood 

My  view  of  the  central  motivating  characteristic  of 
someone  in  the  direct  care-giving  professions  became 
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clear  to  me  in  a recent  episode  that  involved  my  barber. 
He  is  a naturalized  citizen  who  combines  great  com- 
mon sense  and  cynicism  about  the  world  with  an 
instinct  that  tells  him  he  should  stay  away  from  doctors 
and  medicine  if  at  all  possible.  One  day,  1 observed  that 
he  was  limping  and  commented  on  it.  He  explained 
that  his  right  foot  had  just  begun  to  hurt  and  that  he  was 
sure  it  would  go  away  soon.  He  didn’t  want  to  talk 
about  any  medicines. 

Two  weeks  later,  when  I made  my  next  visit  to  the 
shop,  my  barber  was  obviously  still  in  considerable  dis- 
tress from  his  sore  foot;  he  volunteered  that  he  was 
thinking  about  giving  up  active  barbering  and  running 
his  business  from  his  desk.  When  I asked,  he  told  me  he 
had  not  seen  a doctor,  had  no  intention  of  doing  so,  and 
had  taken  no  medication.  He  did  permit  me  to  examine 
his  foot,  however,  whereupon  I quickly  determined  that 
the  most  likely  problem  was  an  acute  tendinitis.  I sug- 
gested that  he  might  get  tremendous  relief  from  some 
readily  available  medications. 

His  response  made  it  clear  to  me  that  he  was  unlike- 
ly to  get  the  medicine  and  that  the  best  way  for  me  to 
achieve  compliance  from  this  nonpatient  was  to  walk  the 
two  blocks  to  the  pharmacy,  pick  up  the  medicine,  and 
deliver  it  to  him  personally.  He  was  certainly  surprised 
when  I returned  to  the  shop,  remedies  in  hand. 

The  next  morning  on  my  way  to  work,  I stopped  by 
to  see  how  the  medication  had  worked.  My  barber 
reported  that  he  was  pain-free  and  again  registered  sur- 
prise that  a doctor  was  going  to  all  this  effort  at  no 
charge  to  him.  He  has  been  well  ever  since  and  has  even 
taken  a few  precautions  to  protect  against  a recurrence. 
He  has  been  cured  completely,  or  so  he  believes,  and  it 
made  me  happy  to  have  made  some  good  guesses  about 
how  to  help  him  get  relief. 

As  for  myself,  I was  surprised  that  my  sense  of  satis- 
faction at  a simple  and  routine  intervention  in  a com- 
monplace disorder  was  every  bit  as  great  as  at  any  of 
those  rare  moments  in  medicine  when  one  deciphers  a 
complex  problem  and  solves  a therapeutic  riddle.  From 
the  patient’s  perspective,  a nettlesome  problem  had  been 
solved.  It  did  not  matter  how  simple  or  demanding  the 
intellectual  or  technical  intervention  required  of  the 
physician  to  achieve  the  solution.  I was  in  fact,  by 
nature,  a physician. 

I conclude  that  caregiving  health  professionals  are 
likely  to  be  happiest  in  their  profession  if,  in  fact,  help- 
ing others  gives  them  real  satisfaction.  Do  you  like  to 
hold  doors  open  for  others  to  pass  through,  or  do  you 
prefer  to  have  others  hold  doors  for  you?  Would  you  like 
to  develop  a healing  presence  or  personality  as  described 
in  Coles’s  essay  on  Merton?  Or  would  you  rather  pre- 
scribe a pill  and  move  on  to  the  next  case? 

Although  these  questions  are  simplistic,  and 
although  the  most  tangible  indices  of  service  orientation 
are  different  for  each  person,  they  point  to  the  impor- 
tance of  bringing  honesty  and  careful  self-reflection  to 
selecting  a career  at  which  you  can  work  both  effec- 
tively and  happily. 


A New  Service  Ethic:  Collaboration 

People  just  entering  the  profession  of  medicine  face  a 
new  challenge,  or  an  old  challenge  with  a new  and 
expanding  dimension.  By  this  1 refer  to  the  growing 
number  of  professionals  on  the  health  care  delivery  team 
and  the  increasing  complexity  of  the  health  care  delivery 
system.  It  is  no  longer  simply  patient  and  doctor;  today, 
it  is  the  patient  and  literally  hundreds  of  members  of  the 
health  care  team.  Teamwork  is  being  brought  to  bear  on 
the  problems  of  individual  patients  within  the  context  of 
the  entire  population’s  needs  and  health  status.  One 
physician’s  dedication  to  serve  a patient  is  no  longer  suf- 
ficient to  achieve  the  desired  outcome.  Instead,  we  must 
learn  to  collaborate  across  professions  in  the  patient’s 
best  interests. 

This  collaboration  must  occur  at  the  bedside  and  con- 
sultation room  levels,  as  well  as  at  the  juncture  where 
institutional  and  organizational  ethics  and  values  come 
together.  This  imperative,  taking  on  a heightened  impor- 
tance, is  not  new  because  we  have  always  had  to  work  in 
teams.  The  current  environment,  however,  makes  col- 
laboration critical  to  success;  those  who  cannot  collabo- 
rate will  not  be  as  successful  in  the  final  analysis. 

For  good  and  for  bad,  the  impact  of  institutional  val- 
ues on  individual  values  and  behaviors,  along  with  the 
interplay  between  individual  and  organizational  ethics, 
will  become  increasingly  important  to  health  care  deliv- 
ery. Service-oriented  and  service-driven  professionals 
will  want  to  be  continuously  involved  in  shaping  both 
the  interplay  of  professionals  on  the  team  and  the  orga- 
nized systems  within  which  the  team  works.  There  are 
techniques  available  to  enhance  collaboration,  and  satis- 
factions arise  from  successful  collaboration.  I hold  that 
the  commitment  to  help  and  the  drive  to  excellence  in 
professional  service  must  now  also  include  the  drive  to 
collaborate  successfully  with  others  who  can  enhance 
clinical  outcomes.  Thus,  to  those  tenets  of  competence 
and  caring  that  have  guided  physician  practice  since 
Hippocrates,  we  must  now  add  collaboration. 

Chapter  10 

Commitment  and  Healing 

Excerpts  from  the  Physician’s  Oath  by  Hippocrates 

I will  look  upon  him  who  shall  have  taught  me 
this  art  even  as  one  of  my  parents.  I will  share  my 
substance  with  him,  and  I will  supply  his  necessi- 
ties, if  he  be  in  need.  I will  regard  his  offspring 
even  as  my  own  brethren  and  I will  teach  them  this 
art,  if  they  would  learn  it  without  fee  or  covenant.  I 
will  impart  this  art  by  precept,  by  lecture  and  by 
every  mode  of  teaching,  not  only  to  my  own  sons 
but  to  sons  of  him  who  has  taught  me,  and  to  disci- 
ples bound  by  covenant  and  oath,  according  to  the 
law  of  medicine. 
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The  regimen  I adopt  shall  be  for  the  benefit  of  my 
patients  according  to  my  ability  and  judgment,  and 
not  for  their  hurt  or  for  any  wrong.  I will  give  no 
deadly  drug  to  any,  though  it  be  asked  of  me,  nor  will 
I counsel  such,  and  especially  1 will  not  aid  a woman 
to  procure  abortion.  Whatsoever  house  I enter,  there 
will  I go  for  the  benefit  of  the  sick,  refraining  from  all 
wrongdoing  or  corruption,  and  especially  from  any 
act  of  seduction  of  male  or  female,  of  bond  or  free. 
Whatsoever  things  I see  or  hear  concerning  the  life  of 
men,  in  my  attendance  on  the  sick  or  even  apart 
therefrom,  which  ought  not  to  be  noised  abroad,  I 
will  keep  silence  thereon,  counting  such  things  to  be 
as  sacred  secrets. 

So  reads  the  portion  of  the  Physician’s  Oath  that  gen- 
erations of  medical  students  have  taken  upon  gradua- 
tion from  medical  school.  This  distillation  of  the  teach- 
ings of  the  “father  of  medicine”  has  endured  for  a 
remarkable  period  of  time;  it  was  recorded  around  400 
B.C.!  In  fact,  the  beginning  of  the  oath  calls  on  Apollo 
Physician,  Asclepius,  Health,  Panacea,  and  all  of  the 
gods  and  goddesses  to  serve  as  witness  to  the  words  that 
follow  within  the  oath.  Although  historians  largely 
agree  that  the  oath  was  written  not  by  Hippocrates  but 
by  his  followers  after  his  death,  the  oath  is  consistent 
with  the  distinctive  combination  of  humanistic  concern 
and  practical  wisdom  that  appears  in  the  writing  of 
Hippocrates,  an  emphasis  that  has  inspired  and  guided 
many  a physician. 

Precepts  to  Cherish  or  Question 

Thus,  although  Hippocrates  probably  did  not  con- 
struct the  Physician’s  Oath,  it  affords  some  insight  into 
the  “person”  Hippocrates.  To  me,  the  meaning  of  the 
Hippocratic  oath  and  the  reason  for  its  enduring  value  is 
its  highly  personal  quality,  reflecting  the  basic  concept 
of  devotion  to  people  and  a desire  to  serve  them. 

Upon  careful  study,  the  oath  offers  much  wisdom, 
even  for  modern-day  physicians.  It  is  also  clear,  how- 
ever, that  it  contains  some  statements  that  do  not  reflect 
the  beliefs  held  by  many  twentieth-century  physicians. 
Scholars  have  noted  that,  in  light  of  current  knowledge 
and  the  needs  of  this  century,  the  oath  could  be 
improved  with  reinterpretation.  It  no  longer  seems  to 
capture  all  the  responsibilities  and  obligations  of 
physicians. 

Medicine  has  become  enormously  complex;  conse- 
quently, today’s  modem  physicians  not  only  practice 
general  patient  care,  but  serve  as  highly  trained  special- 
ists, research  scientists,  full-time  teachers,  or  adminis- 
trators concerned  with  medical  education,  delivering 
health  care  services,  or  organizing  our  vast  biomedical 
research  efforts.  Comments  physician  and  ethicist 
Edmund  Pellegrino: 

In  a .simpler  world,  that  [Hippocratic]  ethic  long 
sufficed  to  guide  the  physician  in  his  service  to 


patient  and  community.  Today,  the  intersection  of 
medicine  with  contemporary  science,  technology, 
social  organization,  and  changed  human  values  have 
revealed  significant  missing  dimensions  in  the 
ancient  ethic. 

Medical  Training — Who  and  How 

Among  the  aspects  of  the  Physician’s  Oath  that  many 
say  are  outdated  are  its  tenants  about  medical  training 
and  eligibility  to  join  the  profession.  The  oath  holds  that 
doctors  should  teach  medicine  to  their  sons,  to  the  sons 
of  their  teachers,  and  to  other  disciples  choosing  to  live 
by  the  “law  of  medicine.”  Of  course,  as  more  and  more 
women  join  the  health  care  field,  the  male  bias  of  the 
Physician’s  Oath  is  no  longer  appropriate.  And,  given  the 
intricacy  of  modem  medicine,  teaching  by  apprentice- 
ship or  discipleship  is  no  longer  feasible.  As  physician 
John  Leversee  notes,  health  science  educators  and  plan- 
ners have  greatly  broadened  the  kinds  of  training  they 
look  for  in  candidates  for  medical  school  and  in  the  field. 

Delivering  Care — Who  and  How 

The  need  to  expand  the  number  and  kinds  of  persons 
involved  in  delivering  health  care  today  is  clear.  Not 
only  have  the  numbers  of  health  care  professionals 
increased,  but  new  kinds  of  professionals — such  as 
occupational  therapis.ts,  respiratory  therapists,  nurse 
practitioners,  and  radiologic  technicians — have  taken  on 
unique  roles.  Technological  developments  and  changing 
health  care  needs  have  made  it  necessary  to  train  non- 
physician professionals  in  broader  skills  and  responsi- 
bilities. No  longer  is  it  a particular  advantage  to  be  a son 
of  a doctor  or  a teacher  of  medicine.  Motivation  and  per- 
formance are  more  important  than  legacy  for  gaining 
entry  to  education  in  the  health  professions. 

New  Ethical  Considerations 

Several  other  circumstances  have  drawn  modem 
medicine  away  from  its  Hippocratic  traditions.  There  is 
a need  to  expand  our  understanding  of  the  ethics  of  med- 
icine. Biomedical  research  involving  human  subjects, 
for  example,  challenges  the  idea  that  physicians  may  use 
only  their  skills  to  benefit  those  in  their  care.  The  notion 
of  the  physician  as  a benevolent  and  paternalistic  figure 
who  makes  all  the  decisions  for  the  patient  is  inconsis- 
tent with  today’s  notion  of  the  educated  health  care  con- 
sumer. Informed  consent  was  not  an  issue  in 
Hippocrates’  time.  Changes  in  public  and  medical  atti- 
tudes about  abortion  and  euthanasia  could  also  make  it 
difficult  for  today’s  physician  to  honor  the  portions  of 
the  oath  that  proscribe  these  procedures. 

New  Social  Responsibilities 

Still  others  have  argued  that  the  most  important  rea- 
son to  update  the  Physician’s  Oath  is  its  lack  of  attention 
to  the  responsibilities  of  the  medical  profession  as  a 
whole.  The  tension  between  the  interests  of  the  individ- 
ual and  those  of  the  community  is  not  acknowledged  in 
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the  oath,  which  focuses  exclusively  on  the  responsibili- 
ties of  physicians  to  individual  patients.  Pellegrino  com- 
ments on  the  significance  of  the  notion  of  communal 
responsibility: 

Society  supports  the  doctor  in  the  expectation  that  he 
will  direct  himself  to  socially  relevant  health  prob- 
lems, not  just  those  he  finds  interesting  or  remunera- 
tive. The  commitment  to  social  egalitarianism 
demands  a greater  sensitivity  to  social  ethics  than  is 
to  be  found  in  traditional  codes. 

William  F.  May  agrees  with  Pellegrino.  In  The 
Physician’s  Covenant:  Images  of  the  Healer  in  Medical 
Ethics,  May  describes  several  images  that  capture  the 
ways  in  which  society  perceives  the  physician  (and  in 
which  physicians  may  perceive  themselves).  One  image 
is  what  May  calls  the  “covenanter.”  As  covenanter,  the 
physician  owes  a debt  to  society  for  his  or  her  education; 
he  or  she  also  owes  a debt  to  patients,  who  provide  a kind 
of  education  for  the  doctor  who  “practices”  on  them.  In 
return  for  public  support  and  public  trust,  the  physician 
as  covenanter  reciprocates  with  service,  fidelity,  account- 
ability, and  responsibility  for  distribution  of  basic  ser- 
vices. Each  of  May’s  images  of  the  healer  provides  a fas- 
cinating window  on  the  roles  and  responsibilities  of  the 
healer.  I heartily  recommend  his  book  to  all  of  those, 
whether  just  entering  or  well-established,  in  the  healing 
professions. 

Pellegrino  agrees  with  May  that  physicians  have  a 
covenantal  relationship  with  society  and  cannot  absolve 


themselves  from  responsibility  for  deficiencies  in  distri- 
bution, quality,  and  accessibility  of  care  to  the  poor  and 
disenfranchised.  These  defects,  widespread  today,  are 
examples  of  the  kinds  of  situations  that  the  Physician’s 
Oath,  even  with  its  ethical  sensibilities  and  high  moral 
tone,  is  insufficient  to  address. 

The  Durability  of  the  Ancient  Oath 

How,  despite  its  jagged-edged  fit  with  modem  medi- 
cine, does  the  Physician’s  Oath  endure?  Although  sever- 
al attempts  have  been  made  to  create  new  oaths  that  con- 
vey the  current  context  for  medicine,  most  graduating 
medical  students  still  prefer  to  take  the  ancient  oath. 
Perhaps  it  is  because  they  can  thereby  make  a spiritual 
link  with  the  fascinating,  almost  magical,  world  of 
ancient  Greece.  Or  perhaps  reciting  the  oath  connects 
them  in  some  way  to  the  2,500-year-old  roots  of  Western 
scientific  medicine,  to  the  prestige  of  a select  group,  or 
to  history.  In  brief,  the  oath  allows  the  new  physician  to 
become  part  of  a tradition  that  transcends  personal  inter- 
ests and  rivets  attention  on  superordinate  goals. 

Certainly,  the  oath  has  persisted  because  of  its  core 
premises:  competence,  commitment,  and  caring,  those 
foundational  values  that  remain  at  the  heart  of  modem 
physicianhood.  A few  years  ago,  however,  I made  my 
own  attempt  to  fashion  a revised  version  of  the 
Hippocratic  oath;  it  harkens  back  to  some  of  the  endur- 
ing and  fundamental  qualities  of  the  original  while  inte- 
grating some  of  the  realities  of  modem  life.  I firmly 
believe  that,  today  more  than  ever,  a modern 


William  f.  May's  Images  of  the  Healer 


Fighter  The  healer  is  a fighter  against  death,  battling  such  enemies  as  cancer  and  heart  attacks.  Patients  prize  a kind  of  mil- 
itary intelligence,  tactical  brilliance,  self-confidence,  and  stamina  in  the  healer.  The  language  of  war  dominates  the  understand- 
ing of  disease  (e.g.,  cancer  "invades,"  the  heart  suffers  an  "attack")  and  shapes  the  healer's  response  (e.g.,  searching  for  a magic 
"bullet,"  utilizing  an  "armamentarium"  of  drugs). 

Parent  The  healer's  role  is  to  nurture  and  reassure  patients  and  shelter  them  from  the  powers  that  are  harming  them. 
Kindness  rather  than  candor  is  the  chief  moral  virtue  expected  of  the  healer.  As  between  parent  and  child,  the  healer's  relation- 
ship with  the  patient  is  characterized  by  compassion  (e.g.,  shared  suffering)  and  self-expenditure  (i.e.,  the  imbalance  of  knowl- 
edge and  power  define  the  healer  as  the  giver  and  the  patient  as  the  receiver). 

Technician  Excellent  technical  performance  becomes  the  effective  center  of  the  professional  ethic;  the  healer  finds  satisfaction 
in  service,  but  technology  and  technical  performance  supply  his  or  her  ultimate  justification.  The  healer's  white  lab  coat  points 
to  the  scientific  origin  of  medical  authority  and  hints  at  the  body  mechanic  at  work.  The  criteria  for  admission  to  medical  school 
and  the  grading  system  that  prevails  there  emphasize  the  preeminent  place  of  technical  performance  in  the  formation  and  career 
of  the  professional. 

Covenanter  Healers  have  distinctive  obligations  to  their  patients  and  to  their  teachers  (as  in  the  Hippocratic  oath).  Patients  effec- 
tively "teach"  healers  by  allowing  healers  to  "practice"  on  them.  Healers  also  owe  a debt  to  the  society  that  supports  their  train- 
ing; they  owe  competence,  accountability,  the  courage  to  hold  fellow  professionals  accountable,  and  responsibility  for  the  dis- 
tribution of  basic  services.  Service  and  fidelity  are  chief  moral  virtues  of  the  healer.  The  patient  is  a bonded  partner  in  pursuit  of 
health. 

Teacher  The  healer  respects  patients'  intelligence  and  power  of  self-determination.  To  be  an  effective  teacher  requires  a kind- 
of  imagination  that  permits  the  healer  to  enter  into  the  life  circumstances  of  the  patient/learner  to  reckon  with  the  difficulties 
the  patient  faces  in  acquiring,  assimilating,  and  acting  on  what  he  or  she  needs  to  know.  These  skills  are  particularly  important 
in  preventive,  rehabilitative,  chronic,  and  terminal  care;  they  often  go  unrewarded  in  third  party  payment  systems  and  receive 
little  attention  in  medical  schools  and  residency  programs. 
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Hippocrates  and  the  Hippocratic  profession  need  a com- 
pelling and  meaningful  covenant  to  guide  activities  that 
otherwise  promise  to  become  even  more  complex, 
bureaucratic,  and  impersonal. 

The  Oath  of  the  Modern  Hippocrates 

By  all  that  I hold  highest,  I promise  my  patients  com- 
petence, integrity,  candor,  personal  commitment  to 
their  best  interests,  compassion,  and  absolute  discre- 
tion and  confidentiality  within  the  law. 

I shall  do  by  my  patients  as  I would  be  done  by; 
shall  obtain  consultation  whenever  I or  they  desire, 
shall  include  them  to  the  extent  they  wish  in  all 
important  decisions,  and  shall  minimize  suffering 
whenever  a cure  cannot  be  obtained,  understanding 
that  a dignified  death  is  an  important  goal  in  every- 
one’s life. 

I shall  try  to  establish  a friendly  relationship  with 
my  patients  and  shall  accept  each  one  in  a nonjudg- 
mental  manner,  appreciating  the  validity  and  worth  of 
different  value  systems  and  according  to  each  person 
a full  measure  of  human  dignity. 

I shall  charge  only  for  my  professional  services 
and  shall  not  profit  financially  in  any  other  way  as  a 
result  of  the  advice  and  care  I render  my  patients. 

I shall  not  accept  financial  or  other  incentives  as  a 
reward  for  restricting  patient  access  to  medically 
needed  diagnosis  or  treatment. 

I shall  provide  advice  and  encouragement  for  my 
clients  in  their  efforts  to  sustain  their  own  health. 

I shall  work  with  my  profession  to  improve  the 
quality  of  medical  care  and  to  improve  the  public 
health,  but  I shall  not  let  any  lesser  public  or  profes- 
sional consideration  interfere  with  my  primary  com- 
mitment to  provide  the  best  and  most  appropriate 
care  available  to  each  of  my  patients. 

To  the  extent  that  I live  by  these  precepts,  I shall 
be  a worthy  physician. 

Covenant  for  Collaboration 

In  the  relatively  short  time  since  I drafted  the  above 
oath,  there  has  arisen  even  greater  recognition  of  the 
value  (and  in  many  cases,  the  necessity)  of  health  care 
professionals  delivering  care  in  teams.  The  personal 
commitment  of  the  physician  to  the  patient  was  suffi- 
cient when  the  medical  team  averaged  one  doctor  and 
three  other  professionals.  However,  the  health  care  team 
has  expanded  to  include  over  1 20  distinct  health  profes- 
sionals. (Not  counted  are  the  variety  of  other  people  who 
have  a role  in  health  care  decision  making,  including 
health  system  administrators,  third-party  payers,  and 
patients  and  their  families.)  Collaboration  has  taken  on 
an  importance  of  which  Hippocrates  never  dreamt. 

Thus,  no  modem  covenant  for  health  care  profession- 
als would  be  complete  without  acknowledging  the  need 
for  collaboration  among  the  members  of  the  health  care 
team.  In  the  complicated  and  sometimes  perplexing 


arena  of  health  care,  only  groups  of  professionals  who 
function  as  a caring  and  competent  team  can  deliver 
high  quality,  highly  effective  care.  In  acknowledgment 
of  the  importance  of  collaboration,  some  colleagues  and 
I have  developed  a health  professions  covenant  for  our 
times  that  could  supplement  the  individual  oaths  taken 
by  graduates  of  each  of  the  health  professions. 

A Health  Professions  Covenant  for  Our  Time 

As  a health  care  professional  dedicated  to  enhancing 
the  health  care  needs  and  well-being  of  individuals 
and  communities,  I pledge  collaboration  with  all  of 
my  health  professional  colleagues  similarly  commit- 
ted, and  promise  to  place  the  patient’s  and  the  pub- 
lic’s interests  above  the  self-interests  of  my  individ- 
ual profession. 

Fulfillment  of  the  more  traditional  tenets  of  health 
care  espoused  by  the  ancient  Hippocratic  oath — compe-  , 
tence,  commitment,  and  caring — increasingly  depends  ' 
on  collaboration.  It  is  my  hope  that  health  professionals 
consider  incorporating  such  a statement  into  the 
covenantal  ceremonies  preceding  their  entry  into  the 
world  of  practice. 

Institutional  Values  and  Commitment 

Most  people  spend  the  majority  of  their  waking  hours 
within  larger  institutions — at  work  or  at  school,  for 
example.  Our  society  is  only  now  beginning  to  appreci- 
ate how  an  institution’s  values  can  have  far-reaching 
effects.  For  example,  an  institution  that  declares  its  mis- 
sion to  be  improving  the  health  of  the  community  under- 
mines its  credibility  and  commitment  when  it  does  not 
take  tangible  steps  to  improve  the  health  of  its  own 
employees  (for  example,  through  anti-cigarette  smoking 
and  anti-substance  abuse  campaigns,  or  through  diet 
and  exercise  programs),  who  are  expected  to  carry  out 
its  mission. 

Health  care  institutions  that  place  excessive  value  on 
the  number  of  patient  visits  their  professionals  accumu- 
late, the  number  of  dollars  saved  or  dollars  earned,  and 
other  economic  goals  run  the  risk  of  compromising  care 
by  placing  too  many  constraints  on  the  professionals. 
When  rationing  technology  and,  perhaps  more  signifi- 
cantly, time  characterize  an  institution’s  mores,  commit- 
ment to  serving  patients  and  collaboration  in  meeting 
patient  needs  are  jeopardized. 

A revealing  perspective  on  institutional  values  about 
the  use  of  time  emerges  from  a 1973  study  of  senior 
divinity  students  at  Princeton  University.  The  authors, 
psychologists  John  Darley  and  C.  Daniel  Batson,  con- 
trived an  elaborate  experiment  to  study  people’s  capaci- 
ty to  help  someone  in  need.  (It  would  not  be  permitted 
today  because  it  involved  deceiving  the  subjects.) 

Near  the  end  of  the  semester,  the  divinity  students 
were  to  meet  individually  with  an  instructor  on  a topic. 

A portion  of  the  students  was  instructed  to  talk  about  the 
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parable  of  the  Good  Samaritan;  the  other  students  were 
asked  to  discuss  suitable  jobs  or  professions  for  semi- 
nary students.  Students  were  given  a few  minutes  to  pre- 
pare, after  which  time  the  staff  assistant  returned  with 
instructions  for  going  to  an  adjacent  building  to  deliver 
the  talk  to  the  instructor.  The  students  were  informed  of 
one  of  three  time  constraints: 

“Hurry,  you’re  already  late.”  (the  “hurried”  group) 
“They’re  ready  for  you  now — please  go  right  over.” 
(the  “somewhat  hurried”  group) 

“It  will  be  a few  minutes  before  they’re  ready  for 
you,  but  you’d  best  head  over.”  (the  “unhurried”  group) 
On  the  way  to  the  adjacent  building  to  present  the 
talk,  each  student  encountered  a young  man  writhing  on 
the  ground  in  pain.  He  was  actually  a paid,  trained 
observer  playing  the  modem  counterpart  of  the  sufferer 
encountered  by  the  Good  Samaritan.  His  job  was  to 
record  which  students  stopped,  what  they  did  when  they 
stopped,  and  how  long  they  stayed. 

When  the  data  were  analyzed,  the  only  variable  that 
correlated  with  whether  a student  stopped  to  offer  assis- 
tance was  the  time  available  before  the  student  was 
expected  to  arrive.  Of  the  group  as  a whole,  40  percent 
offered  some  form  of  aid  to  the  man  in  pain.  When  eval- 
uated against  time  constraints,  63  percent  in  the  “unhur- 
ried” group,  45  percent  in  the  “somewhat  hurried”  group, 
and  only  10  percent  in  the  “hurried”  group  stopped  to 
help.  There  was  no  escaping  the  conclusion,  wrote  the 
authors,  that  the  decision  to  care  for  a person  in  distress 
was  predominantly  a function  of  having  the  time  to  do  so. 
Put  another  way,  even  those  with  the  very  best  intentions 
require  time  to  be  of  help  to  a suffering  person. 

This  tragic  choice  between  time  and  caring  occurs 
every  day  in  our  nation’s  hospitals,  health  clinics,  and 
doctors’  offices.  What  we  know  about  the  placebo 
effect,  taking  care  of  those  who  are  suffering,  staying  by 
those  who  are  facing  death,  and  the  healing  power  of 
words  tells  us  that  rationing  time  could  have  dire  conse- 
quences, at  least,  for  patients.  As  we  work  to  make  the 
health  care  system  more  cost-effective,  we  recognize 
that  reducing  the  time  spent  with  a patient  and,  along 
with  it,  the  tools  of  communication,  companionship, 
compassion,  and  shared  decision  making  may  indeed 
reduce  costs.  But  it  will  also  dramatically  compromise 
value,  and  may  prove  disastrous  to  the  whole  of  medi- 
cine. It  will  undermine  the  healing  relationship  between 
health  care  professionals  and  patients,  as  well  as 
between  institutions  and  patients. 

As  we  move  toward  utilizing  large  and  complex  not- 
for-profit  organized  delivery  systems  based  upon  pre- 
paid, capitated  financial  arrangements,  the  traditional 
covenantal  understanding  between  patient  and  physician 
could  be  dramatically  affected.  If  the  dual  objectives  of 
patient  autonomy  and  empowerment  and  physician 
advocacy  for  the  patient’s  best  interests  are  to  be  sus- 
tained within  these  organized  delivery  systems,  then  it  is 
clear  that  these  systems  and  corporate  entities  will  have 
to  agree  to  an  institutional  ethic  that  supports  these  ethi- 
cal priorities  for  patients  and  physicians.  Law  professor 


and  ethicist  Susan  Wolf  has  presented  a recent  detailed 
review  that  demonstrates  the  criticality  of  the  issue  of 
institutional  ethics  and  their  developing  impact  on 
physician  ethics. 

How  might  institutions,  ranging  from  small  clinics 
and  community  hospitals  to  massive  academic  health 
centers,  approach  the  concept  of  institutional  ethics? 
Health  policy  expert  David  Mechanic  notes  that,  to 
counter  the  erosion  of  public  trust  in  various  elements  of 
our  health  care  system,  medical  institutions  are  conduct- 
ing public  information  programs,  seeking  feedback  from 
patient-consumers,  and  educating  their  staffs  to  become 
more  responsive  and  culturally  sensitive.  Mechanic  also 
comments  on  the  initiatives  designed  to  empower 
patients  further: 

These  range  across  preventive  health  programs,  fam- 
ily planning,  pregnancy  and  childbirth,  women’s 
health,  and  chronic  disease  programs.  At  the  social 
level,  health  institutions  are  more  likely  to  put  patient 
representatives  on  their  boards  and  committees.  In 
some  long-term  patient  services,  the  patients  them- 
selves or  family  members  may  participate  in  certain 
recruiting  or  hiring  decisions.  Moreover,  it  is  not 
uncommon  for  client  groups  themselves  to  organize 
and  administer  services,  as  exemplified  in  some  pro- 
grams for  persons  with  disabilities. 

Some  institutions  have  developed  formal  institutional 
covenants.  For  example,  with  the  help  of  an  ethicist,  M.D. 
Anderson  Cancer  Center  in  Houston  has  created  a patient- 
based  code  of  care.  Edmund  Pellegrino  emphasizes  that 
people  not  involved  in  health  care  professions  must  be 
included  among  the  drafters  of  institutional  covenants. 
Other  institutions  could,  and  perhaps  should,  follow  suit. 

Two  sayings  derived  from  religious  writings,  when 
transformed  into  the  health  care  vernacular,  may  serve  to 
summarize  some  of  the  key  personal  and  institutional 
values  that  I advocate  here.  The  first  is  St.  Paul’s:  “There 
are  faith,  hope  and  charity!  These  three!  And  the  great- 
est of  these  is  charity!”  The  health  care  version  might  be 
as  follows:  “There  are  prevention,  curing,  and  caring! 
These  three!  And  the  greatest  of  these  is  caring!” 

The  second  saying  is:  “God  is  first;  everyone  else  is 
second;  and  I am  third!”  This  epigram  could  become; 
“The  patients  (and  the  public)  are  first;  the  profession  is 
second;  and  I am  third!” 

It  is  crucial  for  the  next  generation  of  physicians  and 
other  caregivers  to  continually  reexamine  the  validity 
and  cultural  and  personal  meaning  of  an  oath  or 
covenant.  The  alternative  is  contractual  health  care  that 
carefully  delineates  what  and  how  much  will  be  done  in 
exchange  for  what  and  how  much — and  no  more!  If,  in 
fact,  there  is  any  validity  to  the  central  theme  of  this 
book — that  our  health  care  enterprise  exists  to  provide 
competent  and  caring  intervention  to  suffering  people — 
then  it  clearly  follows  that  clinicians  covenanted  to  that 
role  are  best  suited  to  provide  patients  with  satisfaction 
in  their  quest  for  mercy. 
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Postscript 

When  she  read  the  penultimate  form  of  this  manu- 
script, a friend  and  experienced  clinician-educator  com- 
mented that  she  was  left  with  one  unanswered  question, 
a question  that  she  confronts  with  increasing  frequency 
in  her  interactions  with  medical  students  and  generalist 
physicians  in  postgraduate  training.  She  indicated  that 
she  deemed  my  manuscript  incomplete  without  at  least 
attempting  to  address  this  question.  Many  members  of 
the  young,  up-and-coming  generation  of  clinicians,  she 
explained,  are  asking,  “If  we  are  to  internalize  this  com- 
mitment to  service,  to  focus  primarily  on  the  sufferings 
of  others,  and  to  adhere  to  the  primary  ethical  precept  of 
competence  based  upon  the  latest  science  and  the  latest 
technology  with  a large  dose  of  psychology  and  sociolo- 
gy thrown  in,  how  can  we  be  fair  to  our  spouses  and  chil- 
dren and  do  our  share  as  friends,  neighbors,  and  members 
of  the  community?”  They  wonder,  “Aren’t  we  allowed 
some  time  for  our  recreation  and  personal  development? 
In  brief,  how  can  we  have — or  get — a life?” 

At  first,  I believed  that  I couldn’t  even  attempt  a 
response,  partly  because  I am  at  the  other  end  of  the  pro- 
fessional and  personal  trails  and  perhaps  can’t  adequate- 
ly place  myself  in  their  shoes.  Mostly,  however,  I hesi- 
tated to  respond  because  I am  a biased  observer  whose 
views  should  be  somewhat  suspect  for  the  young.  After 
all,  I currently  am  not  a practicing  clinician.  More 
important,  I grew  up  in  what  I think  of  as  the  Vince 
Lombardi  era  of  medicine,  an  era  in  which  admission  to 
medical  school  presumed  that  one  had  the  physical  and 
mental  strength  and  durability  sufficient  to  endure  the 
most  rigorous  training — training  to  prepare  for  the  most 
serious  of  situations.  The  atmosphere  that  prevailed  can 
be  likened  to  both  the  benefits  and  the  drawbacks  of  the 
well-known  Green  Bay  Packers  championship  football 
teams  coached  by  the  legendary  Vince  Lombardi.  In 
football,  this  male-dominated,  driven  environment  pro- 
duced spectacular  victories,  but  at  what  personal  sacri- 
fice? In  medicine,  the  Lombardi  era  was  one  in  which 
very  few  students  were  married  during  medical  school 
(because  they  might  lose  their  single-minded  focus);  in 
which  only  five  to  seven  percent  of  incoming  medical 
school  classes  were  women;  in  which  many  of  the  best 
residency  programs  in  surgery,  medicine,  and  some 
other  specialties  involved  living  in  the  hospital  (with 
explicit  and  implicit  encouragement  not  to  marry);  and 
in  which  the  standard  operating  routine  during  the  three 
to  five  years  of  postgraduate  hospital-based  training  was 
to  be  on  duty  in  the  hospital  every  other  night  and  every 
other  weekend.  Having  survived  and  benefited  from  that 
educational  environment,  I have  been  shaped  by  it  as 
well,  I felt  that  I should  remain  removed  from  any  effort 
to  translate  the  values  of  the  clinical  professions  to  the 
current  age  for  the  upcoming  generation  of  healers. 

My  friend  still  wasn’t  satisfied,  however,  after  hear- 
ing my  defense.  Upon  reflection,  my  reticence  to 
address  the  question,  though  well  founded,  now  strikes 
me  as  something  of  a cop-out;  I know  from  personal 
experience  that  her  students’  question  is  one  that  I hear 


frequently.  Although  I am  aware  that  my  answer  may  be 
unsatisfying  to  some,  here  it  is. 

First,  if  becoming  a committed  and  competent  scien- 
tific healer  is  your  professional  goal,  you  must  chal- 
lenge yourself  to  accomplish  that  in  conjunction  with 
your  other  goals  as  a person  with  family  and  civic 
responsibilities.  You  have  a constellation  of  personal 
and  professional  objectives,  which  may  be  one  of  your 
major  generational  contributions  to  the  health  profes- 
sions. Second,  you  must  realize  that  it  is  virtually 
impossible  to  accomplish  this  alone,  as  a professional 
single-handedly  in  charge  of  the  delivery  of  health  care 
services  to  a panel  of  patients  or  to  a population;  you 
must  work  with  others  in  a team  or  group  with  the  same 
general  values  and  aims.  With  these  realities  in  mind, 
we  are  in  the  midst  of  a huge  transition  to  implement 
various  forms  of  health  care  service.  There  is  no  escap- 
ing that  many  of  these  forms  are  grossly  inadequate, 
sometimes  fatally  flawed,  and  occasionally  marred  by 
human  venality  accompanying  altered  financial  incen- 
tives to  get  rich  in  the  business. 

There  may  always  be  the  Vince  Lombardis  in  our 
professions  who  can  productively  give  110%  of  them- 
selves to  the  care  of  the  sick.  We  should  celebrate  them. 
We  must  celebrate  equally  the  new  road  that  the  rest  of 
us  must  find  to  achieve  a balance  between  personal  and 
professional  goals.  Women  physicians  are  leading  us 
toward  that  balance,  because  they,  in  particular,  are 
insisting  on  being  fair  to  their  children  and  their  fami- 
lies. As  we  all  know,  that  insistence  should  be  shared  by 
men  physicians,  who  (married  or  not)  need  to  realize 
that  they,  too,  must  be  able  to  participate  fully  in  the 
lives  of  their  families  and  their  communities. 

In  sharp  contrast  to  my  current  way  of  thinking,  in  my 
early  professional  days  I honestly  believed  that  I was  so 
committed  and  involved  with  care  of  the  sick  that  I owed 
absolutely  nothing  to  any  other  aspect  of  society.  In  addi- 
tion, I was  so  underpaid  and  so  lacking  in  funds  that  I 
deemed  myself  clearly  excused  from  making  any  finan- 
cial contribution  to  any  community  efforts,  whether  it  be 
my  college,  church,  or  the  United  Way.  I must  admit  that 
that  frame  of  mind  persisted  well  beyond  the  time  when 
I was  so  busy  and  so  financially  challenged.  The  fact  that 
people  like  me  are  still  in  leadership  roles  in  may  of  our 
institutions,  programs,  and  organizations  thus  proves  to 
be  a major  difficulty  for  young  clinicians  today. 

The  world  of  practice  is  evolving,  however.  We  are, 
in  the  truest  sense,  all  in  this  together.  The  older  genera- 
tion must  adjust  as  rapidly  and  effectively  as  it  can, 
without  losing  sight  of  the  core  values  of  the  enterprise 
(which  are  what  I have  tried  to  address  in  this  book). 
More  importantly,  the  younger  generation  must  lead  us 
in  the  changes  for  the  next  millennium,  trying  (I  hope)  to 
sort  out  and  preserve  the  core  values  of  the  past. 

It  seems  to  me  that  all  health  professionals,  and 
physicians  in  particular  (as  the  “high  priests”  of  scien- 
tific medicine),  should  reflect  on  the  danger  of  being 
perceived  as  being  too  removed  from  the  interests  of  the 
average  citizen — as  being  too  elitist  and  therefore  open 
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to  the  charge  of  arrogance.  Our  professional  culture 
often  bases  its  drive  to  excel  on  such  a committed  sin- 
gle-mindedness that  family  lives  are  compromised, 
spouses  are  ignored,  and  children  grow  up  not  knowing 
their  parent.  As  a result  a message  of  contradiction, 
paradox,  and  falsehood  is  sent  to  a watching  public.  The 
message  says  that  this  elite  profession,  to  whose  mem- 
bers society  transfers  much  wealth  and  accords  much 
status  because  of  their  commitment  to  alleviating 
human  suffering,  actually  in  its  professional  workings 
runs  over  people  and  sometimes  destroys  lives.  Health 
professionals  must  be  certain  that  human  values  are 
expressed  in  our  profession  and  in  our  interactions  with 
the  people  we  serve.  Thus,  we  need  to  reshape  our  pro- 
fessional lives  to  allow  our  clinicians  the  flexibility  to 
have  healthy  families  and  participate  more  fully  in  the 
community  at  large.  If  we  do  not  do  so,  we  will  hurt  the 
health  professions  in  the  long  run. 

We  look  forward  to  these  new  adjustments,  but  it  is 
true  that  younger  professionals  need  help  now,  tomor- 
row, or  next  week;  therefore,  there  must  be  people  to 
whom  to  turn  for  advice  regarding  this  interface  between 
professional  and  personal  development.  Clearly,  for 
clinicians,  these  persons  should  include  our  professional 
mentors — people  to  whom,  all  too  often,  mentees  are 
overly  reticent  to  turn.  It  is  true  that  such  an  approach 
could  be  poorly  handled  or  disregarded  by  an  inadequate 
mentor;  but  you  may  be  surprised  at  the  constructive  and 
thoughtful  responses  that  such  queries  elicit. 

Upon  reflection,  I realize  that  I have  had  many  men- 
tors who,  in  the  aggregate,  have  helped  me  profoundly. 
One  of  my  experiences  is  particularly  relevant  to  discuss 
here.  As  I was  completing  my  last  year  of  medical  train- 
ing, I was  offered  three  job  opportunities  in  three  parts 
of  the  country,  each  with  different  basic  characteristics 
and  different  prospects  for  my  wife’s  professional  future 
as  a basic  medical  scientist.  I laid  all  of  this  out  in  great 
detail  in  a multipaged  epistle  to  one  of  my  clinical  men- 
tors (who,  at  the  time,  was  3,000  miles  away)  and  asked 
him  for  advice  on  making  the  choice.  He  was  a medical 
leader  with  an  accomplished  wife  and  a full  and  well- 
developed  family  life. 

I got  back  a characteristically  terse  and  incisive  one 
sentence  answer,  which  went  something  like  this:  “Dear 
Roger,  In  my  experience,  decisions  like  this  are  perium- 
bilical rather  than  supratentorial.  Good  luck.  Sincerely.” 

That  advice,  delivered  in  such  a simple  and  direct 
way,  had  a great  impact  on  me  and  on  us  as  a couple.  It 
somehow  empowered  us  to  think  about  what  was  best 
for  our  collective  future;  it  helped  me  to  put  rational 
analysis  in  it  proper  place.  My  mentor’s  reference  to  gut 
feeling,  to  intuition,  was  shorthand  for  placing  one’s 
professional  life  in  the  perspective  of  the  more  holistic 
concerns  of  family,  environment,  and  background. 

If  our  professional  worlds  have  become  bigger  and 
seem  more  impersonal  than  they  once  might  have  been, 
we  need  not  hesitate  to  seek  advice  and  assistance  from 
others  more  experienced  regarding  some  of  the  impor- 
tant personal  challenges  we  face. 
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One  of  the  next  generation’s  major  contributions  will 
be  to  establish  the  criticality  of  a balanced  life  even  as 
its  members  achieve  heightened  capacities  to  treat  dis- 
ease, heal  people,  and  promote  health.  As  you,  in  this 
rising  group,  attempt  to  balance  your  legitimate  goals 
and  the  mores  of  the  past  in  a shifting  health  care  envi- 
ronment, you  will  likely  have  a difficult  time  working  it 
all  out.  But  only  you  can  do  it.  Even  we — in  the  sunset- 
ting generation — know  that,  and  we  are  counting  on 
you  to  get  it  done. 
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cisco. Method,  AV,  L,  SB,  W.  $750.  Fri.-Tues.  32  hrs.  credit:  AMA,  AOA, 
AAFP.  Information:  Victoria  Gonzales,  P.O.  Box  270469,  San  Diego,  CA 
92198.  (800)  993-2632  or  (619)  674-5200. 

July  1-5, 1998— The  Orlando  Primary  Care  Review  Course.  Sponsored  by 
Continuing  Medical  Education  Associates.  Buena  Vista  Palace,  Orlando, 
FL,  Wed.-Sun.  30  hrs.  Credit:  AMA.  AOA.  AAFP.  $750.  Contact:  Victo- 
ria Gonzales.  PO  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or 
(619)  674-5200. 

July  6-9,  1998— Family  Practice  Board  Review  Course.  Fairmont  Hotel, 
San  Francisco.  25  hrs.  $475  ($525  if  postmarked  after  May  25).  Contact: 
Program  Coordinator,  Dept,  of  Family  and  Community  Medicine,  UCSF 
School  of  Medicine,  500  Parnassus  Ave.,  MU-3E,  San  Francisco  94143- 
0900.(415)476-5250. 

July  23-27, 1998— Masters  of  Medicine.  Sponsored  by  Continuing  Medical 
Education  Associates.  Marriott  Marquis,  New  York,  NY.  Thurs  .-Mon,  30 
hrs.  Credit:  AMA,  AOA,  AAFP.  $795.  Contact:  Victoria  Gonzales,  PO  Box 
270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 
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August  6-9.  1998  — Cardiology  in  Primary  Care.  .Sponsored  by  Continuing 
Medical  Education  Associates.  Hotel  del  Coronado.  San  Diego,  CA. 
Mon.-Thurs.  20  hrs.  Credit:  .AMA.  AOA,  AAP.  AAFP.  $.875.  Contact:  Vic- 
toria Gonzales.  P.O.  Box  270469,  San  Diego.  CA  92198.  (800)  99.4-26.72  or 
(619)674-5200. 

August  9-12.  1998  — Essentials  in  Emergency  Medicine  and  Urgent  Care. 
Sponsored  by  Continuing  Medical  Education  Associates.  Hotel  del  Coron- 
ado, San  Diego,  CA.  Thurs.-Sun.  20  hrs.  Credit:  AMA.  AOA.  AAFP.  $575. 
Contact:  Victoria  Gonzales,  P.O.  Box  270469,  San  Diego.  CA  92198.  (800) 
99.4-26.42  or  (619)  674-5200. 

October  22-26.  1998  — Masters  of  Medicine.  Sponsored  by  Continuing  Med- 
ical Education  Associates,  Marriott  Marquis.  New  York,  NY.  Thurs.-Mon. 
30  hrs.  Credit:  AMA,  AOA,  AAFP.  $795.  Contact:  Victoria  Gonzales,  PO 
Box  270469.  San  Diego.  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


GERIATRICS 

May  7-8,  1998  — Latest  Advances  in  .Alzheimer’s  Disease.  UCSD  at  San  Diego. 
Thurs.-Fri.  16  hrs.  $225.  Contact:  Phyllis  Lessin/Joyce  Zilner  (619)  662-5800. 

November  8-11.  1998  — Geriatrics  Update  1998.  Sponsored  by  Continuing 
Medical  Education  Associates.  Loews  Coronado  Bay  Resort,  San  Diego. 
CA.  Sun.-Wed.  20  hrs.  Credit:  AMA,  AOA.  AAFP.  $525.  Contact:  Victo- 
ria Gonzales.  PO  Box  270469,  San  Diego.  CA  92198.  (800)  993-2632  or 
(619)674-5200. 


INFECTIOUS  DISEASE 

February  19-21.  1998  — Epidemiology  and  Prevention  of  Infectious  Dis- 
eases. UCSF  at  Grand  Hyatt  on  Union  Square.  San  Francisco.  Thurs.-Sat. 
Contact:  UCSF  (415)  476-5208. 

May  6-9.  1998  — 19th  Annual  Advances  in  Infectious  Diseases.  UCSF  at 
Palace  Hotel.  San  Francisco.  Wed.-Sat.  17.5  hrs.  $430.  Contact:  UCSF 
(415)476-5208. 

November  5-8.  1998  — Advances  in  Infectious  Disease.  Sponsored  by  Con- 
tinuing Medical  Education  As.sociates.  Loews  Coronado  Bay  Resort,  San 
Diego.  CA.  Thurs.-Sun.  20  hrs.  Credit:  AMA.  AOA.  AAFP.  $525.  Contact: 
Victoria  Gonzales,  PO  Box  270469.  San  Diego.  CA  92198.  (800)  993-2632 
or  (619)  674-5200. 

December  2-6.  1998  — Internal  Medicine  - 1998  Fall  Program.  Spon.sored 
by  Continuing  Medical  Education  As.sociates.  Boca  Raton  Resort  and  Club. 
Boca  Raton.  FL.  Wed.-Tues.  30  hrs.  Credit:  AMA,  AOA,  AAP.  AAFP. 
$750.  Contact:  Victoria  Gonzales.  PO  Box  270469.  San  Diego.  CA  92198. 
(800)  993-2632  or  (619)  674-5200. 


INTERNAL  MEDICINE 

March  7-14.  1998  — Diagnostic  & Therapeutic  Skills  in  Internal  Medicine. 
Mauna  Kea  Beach  Hotel.  Kameula,  HI.  Mon.-Fri.  27  hrs.  $635.  Contact: 
use  School  of  Medicine.  Postgraduate  Div..  1975  Zonal  Ave..  KAM  .407, 
Los  Angeles  90033-10.49.  (800)  USC-1 1 19.  fax  (213)  .342-2152. 

March  20-26.  1998  — Internal  Medicine  1998.  San  Diego.  Sponsored  by 
Continuing  Medical  Education  Associates.  Hotel  del  Coronado  San  Diego. 
Method.  AV,  L,  SB.  W.  $795.  Fri.-Thurs.  45  hrs.  credit:  AMA.  AOA, 
AAFP.  Information:  Victoria  Gonzales.  P.O.  Box  270469.  San  Diego.  CA 
92198.  (800)  99,3-26.32  or  (619)  674-5200. 

April  2-5,  1998—1998  Annual  Session  American  College  of  Physicians. 
ACP  at  San  Diego  Convention  Center.  Wed.-Sun.  29  hrs.  Contact:  ACP 
Customer  Service  (800)  523-1546  ext.  2600. 

April  4.  1998  — New  Treatments  in  Chronic  Liver  Disease.  Scripps  Clinic  at 


KEY  TO  ABBREVIATIONS 

DREW:  Charles  R.  Drew  Postgraduate  Medical  School.  Office  of  Continuing 

Medical  Education.  (21 3)  563-4800. 

LLU:  Loina  Linda  Universitv.  Continuing  Medical  Education  Programs. 

(909)824-4963. 

.STAN:  Stanford  University,  Postgraduate  Education.  (415)  723-5594. 

UCD:  University  of  California.  Davis.  Office  of  Continuing  Medical 

Education.  (916)  7,44-5390. 

UCI:  University  of  California,  Irvine.  Memorial/UCI  Center  for  Health 

Education.  (714)  824-5926. 

UCLA:  University  of  California.  Los  Angeles.  Continuing  Education  in 

Medicine  and  Health  Sciences.  (310)  794-2620. 

UCSD:  University  of  California.  San  Diego.  Office  of  Continuing  Medical 

Education.  (619)  5.34-3940. 

UCSF:  University  of  California,  San  Francisco.  Extended  Programs  in  Medical 

Education.  (415)  476-4251 . 

USC:  University  of  Southern  California.  Postgraduate  Division. 

(800)  use-1119. 


Scripps  Clinic.  La  Jolla.  Fri  6 hrs.  Contact:  Laurie  A.  Regis  (619)  5.54-8556. 

May  18-22.  1998  — 26th  Annual  Advances  in  Internal  Medicine.  UCSF  at 
Cathedral  Hill  Hotel,  San  Francisco.  Mon.-Thurs.  33.5  hrs.  Contact:  UCSF 
(415)476-5208, 

October  9-13.  1998  — Internal  Medicine  - 1998  Fall  Program.  Sponsored  by 
Continuing  Medical  Education  Associates.  Loews  Coronado  Bay  Resort, 
San  Diego.  CA.  Eri.-Tues.  .30  hrs.  Credit:  AMA.  AOA,  AAP,  AAFP.  $7.50. 
Contact:  Victoria  Gonzales.  P.O.  Box  270469.  San  Diego.  CA  92198.  (8(K)) 
993-2632  or  (619)  674-5200. 


NEPHROLOGY 


NEUROLOGY 

March  20,  1998  — STROKE:  Van  Der  Meulen  Symposium  in  Clinical  Sci- 
ence. USC  Health  Sciences  Campus.  Los  Angeles.  Fri.  7 hrs.  Contact:  USC 
School  of  Medicine.  Postgraduate  Div..  1975  Zonal  Ave..  KAM  ,407,  Los 
Angeles  90033-10.49.  (800)  USC-1 1 19.  fax  (213)  .342-2152, 


NEUROSURGERY 


OB/GYN 

February  28-March  3.  1998  — I5th  Annual  OB/GYN  Update:  1998.  UC  Davis 
Medical  Center  at  Harrah’s  Lake  Tahoe  Casino/Resort.  South  Lake  Tahoe. 
Sat.-Tues.  16  hrs.  credit.  Contact:  (916)  734-5390. 


OCCUPATIONAL  & ENVIRONMENTAL 

March  6-7,  1998  — Mental  Health  Litigation  and  the  Workplace.  UC  Davis 
at  Silverado  Country  Club  and  Resort,  Napa.  10  hrs.  $199.  Contact:  UCD 
(916)734-1.394. 

March  ,30-April  ,3. 1998— Occupational  & Environmental  Medicine  V.  UCSF 
at  Radisson  Miyako  Hotel,  San  Francisco.  Sun.-Thurs.  40  hrs.  $750.  Contact: 
UCSF  (415)  476-.5208, 

May  15-16,  1998  — 17th  Annual  Occupational  & Environmental  Medicine 
Symposium  with  Postgraduate  Mini-Courses.  UC  Davis  at  UCDMC  Can- 
cer Center  Auditorium.  Sacramento.  Thurs.-Fri.  Contact:  UCD  (916)  734- 
1.394. 


ONCOLOGY 

February  16-19.  1998  — Clinical  Hematology  & Oncology.  Scripps  Clinic  at 
Sheraton  Grande  Torrey  Pines  Hotel  La  Jolla.  Fri.-Mon.  24  hrs.  Contact: 
Laurie  A.  Regis.  Scripps  Clinic  (619)  5.54-8556. 

OPHTHALMOLOGY 

May  9.  1998  — Pearls  of  Ocular  Therapy.  Scripps  Clinic  at  Scripps  Clinic,  La 
Jolla.  Sat.  7 hrs.  Contact:  Laurie  A.  Regis,  Scripps  Clinic  (619)  554-8556. 

May  29.  1998— UC  Davis  Annual  Ophthalmology  Symposium.  UCD  at 
Sacramento  Hilton.  Fri.  7 hrs.  Contact:  UCD  (916)  734-1.494. 

ORTHOPEDICS 

April  23-26,  1998— Office  Orthopedics  and  Bone  Radiology  for  the  Pri- 
mary Care  Physician.  San  Diego.  Sponsored  by  Continuing  Medical  Edu- 
cation Associates.  Hyatt  Regency  San  Francisco.  Method.  AV,  L,  SB.  W. 
$575,  Thurs.-Sun.  20  hrs.  credit:  AMA.  AOA.  AAFP.  Information:  Victo- 
ria Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or 
(619)  674-5200. 

May  3-6.  1998  — Office  Orthopedics  and  Bone  Radiology  for  the  Primary 
Care  Physician.  Las  Vegas.  Sponsored  by  Continuing  Medical  Education  As- 
sociates. Caesar's  Palace  Las  Vegas.  Method.  AV.  L.  SB.  W.  $575.  Sun.-Wed. 
20  hrs.  credit:  AMA.  AOA.  AAP.  AAFP.  Information:  Victoria  Gonzales,  P.O. 
Box  270469.  San  Diego.  CA  92198.  (8(K))  993-2632  or  (619)  674-5200. 

PEDIATRICS 

February  16-19.  1998— Clinical  Hematology  and  Oncology:  1998.  Scripps 
Clinic  at  Sheraton  Grande  Torrey  Pines  Hotel  La  Jolla.  Fri.-Mon,  24  hrs. 
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Contact:  Laurie  A.  Regis.  Scripps  Clinic  (619)  554-8S56. 

May  7-9.  1998— 31st  Annual  Advances  and  Controversies  in  Clinical  Pedi- 
atrics. UCSF  at  Ritz-Carlton  Hotel.  San  Francisco.  Thurs.-Sat.  Contact: 
OCME  (415)476-4251. 


PSYCHOLOGY 

March  28.  1998  — Advanced  Psychopharmacology  for  Clinicians:  Prac- 
tical Strategies  for  Management  and  Treatment  of  Refractory  Schiz- 
ophrenia, Bipolar  Disorder  and  Depression.  UC  Davis  at  Cancer  Cen- 
ter Auditorium.  Sacramento.  Sat.  4hrs.  $60.  Contact:  UCD  (917) 
734-5390. 


RADIOLOGY 

January  16-17.  1998— Radiotherapy  to  Reduce  Restenosis.  Scripps  Clinic  at 
Sheraton  Grande  Torrey  Pines  Hotel.  La  Jolla.  Fri.-Sat.  165  hrs.  Contact:  Lau- 
rel Steigerwald.  Scripps  Clinic  Dept.  Academic  Affairs  403c.  10666  N.  Torrey 
Pines  Road.  La  Jolla.  92037  (6 1 9)  554-8556. 

April  17-19.  1998— 4th  Annual  Breast  Imaging  and  Interventions.  UCSD  at 
San  Diego  Hilton.  Fri-Sun.  20  hrs.  $350.  Contact:  OCME  (619)  534-3940. 


SURGERY 

April  16-18.  1998  — Recent  Advances  in  Stem  Cell  Transplantation.  UCSD 
at  San  Diego  Hilton,  Thurs.-Sat,  20  hrs.  $350.  Contact:  OCME  (619)  534- 
3940. 

April  16-18,  1998— Techniques  in  Arthritis  Surgery.  Ritz-Carlton  Hunting- 
ton  Hotel.  Pasadena.  Wed.-Sat.  24  hrs.  Contact:  USC  School  of  Medicine, 
Postgraduate  Div..  1975  Zonal  Ave.,  KAM  307,  Los  Angeles  90033-1039. 
(800)  USC-1 1 19,  fax  (213)  .342-2152. 

May  9,  1998  — Thyroid  Update  ‘98.  Sheraton  Grande  Hotel,  Los  Angeles.  Sat. 
7 hrs.  Contact:  USC  School  of  Medicine,  Postgraduate  Div.,  1975  Zonal 
Ave.,  KAM  307,  Los  Angeles  90033-1039.  (800)  USC-1 1 19,  fax  (213)  342- 
2152. 

UROLOGY 

April  23-25,  1998— International  Bladder  Research  Congress.  UCSF  at 
San  Francisco.  Thurs.-Sat.  17.5  hrs,  $290-$395.  Contact:  (415)  476-5808. 

GENERAL/MULTIDISCIPLINARY 

February  25-March  1 , 1998— 7th  Annual  Winter  Board  Review  for  Physician 
Assistants.  Holiday  Inn,  Pasadena.  Wed.-Sun.  30  hrs.  $345;  $245  student 
rate.  Contact:  USC  School  of  Medicine,  Postgraduate  Div.,  1975  Zonal  Ave., 
KAM  307.  Los  Angeles  90033-1039.  (800)  USC-1 1 19,  fax  (213)  342-2152. 


HOME  STUDY/SELF-ASSESSMENT 

Audio-Digest  Foundation.  California  Medical  Association.  Contact:  Audio- 
Digest  Foundation.  1577  E Chevy  Chase,  Glendale  91206.  (213)  245-8505. 
California  Physicians’  Legal  Handbook  Series.  California  Medical  Association. 
Contact:  CMA.PO  Box  7690.  San  Francisco  94120-7690.  (800)  882-1262. 


COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To  list 
CME  programs  here,  please  send  information  at  least  two 
months  in  advance  to:  Mr  Robert  L.  Kennedy,  Denver  Med- 
ical Society,  1 850  Williams  Street,  Denver,  CO  8021 8;  or 
telephone  (303)  377-1850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


Tuesday  Noon  Conferences  — Various  Topics  in  Medicine.  Lutheran  Medical 
Center.  Wheat  Ridge.  Contact:  Jean  A.  Kline,  (303)  425-295 1 . 

First  Wednesday  of  Each  Month  — Various  Topics  in  Neurology.  Colorado 
Society  of  Clinical  Neurologists.  Contact:  Colorado  Society  of  Neurolo- 


gists, (.303)  449-3566. 

Second  Wednesday  of  Each  Month  — Cardiovascular  Education  .Series.  St 
Anthony  Hospital  at  St  Anthony  Hospital.  Denver.  Contact:  Rose  Powell. 
(303)629-.3678. 


CONTACT  INFORMATION 

U of  Colo— Contact:  University  of  Colorado  Health  Sciences  Center,  Schixil  of  Medicine, 
Office  of  Continuing  Medical  Education,  4200  E 9th  Ave.  Denver  80262.  (.103)  372-90.S0 
or  (800)  882-9153;  FAX  (30.3)  372-9065. 


IDAHO 

The  listing  of  continuing  medical  education  programs  in 
Idaho  is  compiled  by  the  Ada  County  Medical  Society.  To 
list  CME  programs  here,  please  send  information  at  least 
two  months  in  advance  to:  Ada  County  Medical  Society, 
Inc.  305  W.  Jefferson,  PO  Box  2668,  Boise,  Idaho  83701. 
(208)  336-2930. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be  listed 
should  be  sent  to  the  chair  of  the  CME  Committee,  New  Mex- 
ico Medical  Society,  7770  Jefferson,  Suite  400,  Albuquerque, 
NM  87109,  at  least  two  months  in  advance.  For  information 
on  CME  accreditation  or  on  the  CME  requirements  of  the 
New  Mexico  Board  of  Medical  Examiners,  please  write  to  the 
above  address  or  call  (505)  828-0237. 

NOTE:  Course  information  in  the  following  listing  is  subject 
to  change  on  occasion.  Check  with  the  sponsoring 
institution  for  current  details. 


February  25-28,  1998  — Advances  in  Neurology.  Santa  Fe.  Contact:  UNM 
Continuing  Medical  Education,  Health  Sciences  and  Services  Building, 
Room  140,  Box  713,  Albuquerque,  NM  87131-5126.  (505)  272-.3942,  fax 
(505)  272-8604  or  e-mail  dmurray@unm.edu.. 

March  20-21 , 1998— Advances  in  Primary  Care.  Albuquerque.  Crowne  Plaza 
Hotel.  Contact:  UNM  Continuing  Medical  Education.  Campus  Box  713,  Al- 
buquerque. NM  87131-5126.  (505)  272-3942,  fax  (505)  272-8604. 

Satellite  Courses 

Contact:  Joe  Treat  or  Jim  Cato,  Immunization  Program.  (505)  827-2366 


CONTACT  INFORMATION 

UNM  SOM— University  of  New  Mexico  School  of  Medicine,  Office  of  CME,  PO  Box 
713.  Albuquerque  87131.  (505)  277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in  Utah 
is  compiled  and  edited  by  the  CME  office  of  the  Utah  Med- 
ical Association.  All  courses  listed  have  been  certified  by 
CME  accredited  institutions  as  meeting  the  criteria  for  Cat- 
egory 1 of  the  Physician's  Recognition  Award  of  the  Ameri- 
can Medical  Association.  Accredited  institutions  wishing  to 
list  AMA  Category  1 CME  courses  here  should  send  infor- 
mation at  least  two  months  in  advance  to  the  Office  of 
Continuing  Medical  Education,  540  East  Fifth  South,  Salt 
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Lake  City,  UT  84102;  or  phone  (801)  355-7477.  For  infor- 
mation on  CME  accreditation,  please  write  the  CME  office 
at  the  above  address. 

NOTE:  Course  information  in  the  following  listing  is  subject  to 
change  on  occasion.  Check  with  the  sponsoring  institution. 


MEDICAL  GRAND  ROUNDS 

Weekly — Grand  Rounds  in  Internal  Medicine,  Psychiatry,  OB/GYN,  and 
Pediatrics.  Contact:  UUSM. 

Weekly — Pediatric  Grand  Rounds.  Contact:  PCMC. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State 
Medical  Association.  To  list  Category  1 programs  here, 
please  send  information  at  least  two  months  in  advance  to 
Continuing  Medical  Education,  Washington  State  Medical 
Association,  2033  Sixth  Avenue,  Suite  1100,  Seattle,  WA 
981 21 ; or  phone  (206)  441  -9762  or  (800)  552-061 2. 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course 
or  in  the  list  of  course  sponsors  and  contact  information. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater,  Cytology  Continuing  Education.  Dept,  of 
Pathology,  Harborview  Medical  Center.  7i25  Ninth  Ave,  Seattle.  WA  98104.  (206)  223-5953. 

PCMS  CME — Contact:  Executive  Director,  College  of  Medical  Education.  705  S Ninth. 
No.  203,  Tacoma.  WA  98405.  (206)  627-7137. 

UAV  (UNIVERSITY  OF  WASHINGTON)— Contact:  UAV  School  of  Medicine.  Div.  of 
CME.  SC-.50.  Seattle.  WA  98195.  (206)  .543-10.50. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER)— Contact:  Linda  Orgel.  Division  of 
Continuing  Medical  Education.  Virginia  Ma.son  Medical  Center,  PO  Box  900,  Seattle.  WA 
98111.(2061.340-20,58. 

WSMA — Washington  State  Medical  Association,  Continuing  Medical  Education.  2033 
Sixth  Ave.  Ste  1 100.  Seattle.  WA  98121.  (206)  441-9762. 


OTHER  CME  OPPORTUNITIES 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course 
or  in  the  list  of  course  sponsors  and  contact  information. 


AMERICAN  ASSOCIATION  FOR  THE  STUDY  OF  HEADACHE.  June 
26-28,  1998 — Fortieth  Annual  Scientific  Meeting  of  The  American 
Association  for  the  Study  of  Headache.  Sheraton  Palace,  San  Francisco. 
Contact:  (609)  845-1720 

AMERICAN  ASSOCIATION  FOR  THE  STUDY  OF  HEADACHE.  Novem- 
ber 6-8,  1998 — Scottsdale  Headache  Symposium.  Scottsdale  at  Mar- 
riott's Camelback  Inn  Re.sort  & Spa.  Contact:  (609)  845-1720.. 

AMERICAN  COLLEGE  OF  MEDICAL  GENETICS.  February  27-March  I, 
1998 — 5th  Annual  Meeting  & 29th  Annual  March  of  Dimes  Clinical 
Genetics  Conference.  Bethesda,  Md.  Up  to  17.5  hrs.  Contact:  ACMG, 
9650  Rockville  Pike,  Bethesda,  MD  20814.  (301)  530-7127;  Fax  (301) 
571-1895;  E-mail,  mgross(S)genetics,faseb.org. 

AMERICAN  COLLEGE  OF  OCCUPATIONAL  AND  ENVIRONMENTAL 
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Pregnant  Workers 

A Physician's  Guide  to  Assessing  Safe  Employment 

JASON  S.  FEINBERG,  MD,  Beaufort,  South  Carolina,  ond  CHARLES  R.  KELLEY,  MD,  MPH,  Honolulu,  Hawaii 


The  demographics  of  the  workforce  have  changed  dramatically  in  recent  decades.  Today  women  con- 
stitute nearly  50%  of  the  workforce,  and  most  are  in  their  reproductive  years.  Women  are  employed 
in  occupations  with  exposures  to  strenuous  physical  exertion,  chemicals,  ionizing  radiation,  heat, 
noise,  vibration,  infectious  agents,  and  stress.  These  factors  can,  in  some  instances,  pose  risks  to  preg- 
nant workers  and  their  developing  fetuses.  Primary  care  physicians  are  at  times  asked  to  assess  the 
work  environment  and  the  safety  of  employment  during  pregnancy.  Physicians  who  evaluate  preg- 
nant workers  should  be  aware  of  the  available  databases  and  understand  the  process  for  evaluating  a 
possible  reproductive  risk.  Physician  certification  that  a worker  is  disabled  due  to  pregnancy  can  re- 
sult in  a substantial  financial  burden  to  both  employer  and  employee.  In  this  article,  we  review  perti- 
nent legal  and  employment  issues  related  to  pregnancy,  provide  clues  to  obtaining  an  individual 
exposure  history,  identify  categories  of  concern  for  pregnant  workers,  and  provide  an  approach  to  as- 
sessing the  risk  for  each  of  these  categories. 

(Feinberg  JS,  Kelley  CR.  Pregnant  workers:  a physician's  guide  to  assessing  safe  employment.  West  ] Med  1998; 
168:86-92) 


A 28-year-old  school  teacher  in  her  second  trimester 
of  pregnancy  saw  her  physician  because  she  was 
concerned  over  a recent  viral  outbreak  among  students. 
She  inquired  whether  this  posed  a substantial  risk  to  her 
unborn  child.  The  patient  was  asymptomatic,  and  the 
results  of  an  examination  were  unrevealing.  The  physi- 
cian contacted  school  officials  who  reported  the  out- 
break as  “slapped  cheeks”  or  erythema  infectiosum 
(fifth  disease),  which  is  known  to  be  caused  by  human 
parvovirus  B19  and  transmitted  by  respiratory  droplets. 
The  physician  obtained  a serum  specimen  to  determine 
the  presence  of  immunoglobulin  M and  G antibodies 
against  parvovirus.  Tests  showed  no  evidence  of  acute 
infection  or  immune  protection  from  a past  exposure. 

The  physician  counseled  the  patient  regarding  the 
possible  exposure  risk  (an  increased  risk  of  fetal  loss) 
and  recommended  that  she  avoid  all  contact  with  school 
children  until  the  outbreak  subsided.  Transfer  to  another 
job  was  not  possible,  and  the  patient  remained  off  work 
for  two  months  at  reduced  pay.  The  patient  was  deliv- 
ered of  a healthy  boy  at  40  weeks’  gestation. 

Legislative  Policies 

The  Job  climate  has  changed  dramatically  during  the 
past  four  decades  in  employee  protection  from  job-relat- 
ed exposures.  Initial  legislation  protected  against  work- 


er discrimination  based  on  race,  color,  religion,  sex,  and 
national  origin  and  only  later  included  the  pregnant 
worker.  Workers’  compensation  was  established  to 
cover  injured  workers,  but  fell  short  of  compensating 
pregnant  women  for  time  lost  during  both  normal  and 
complicated  pregnancies. 

During  the  late  1970s,  fetal  protection  policies  occu- 
pied much  of  the  legislative  arena  and  challenged  pre- 
vious discriminatory  policies.  The  following  is  a brief 
overview  of  legislative  actions  that  are  pertinent  to 
pregnant  workers. 

Worker  Discrimination 

It  was  not  until  1978,  through  the  Pregnancy 
Discrimination  Act,'  that  women  were  protected  from 
employment  discrimination  based  on  pregnancy  or  fer- 
tility status.  Title  VII  of  the  1964  Civil  Rights  Act^  pro- 
tected workers  from  discrimination  based  on  race,  color, 
religion,  sex,  and  national  origin.  Discrimination  based 
on  sex  was  not  well  defined  and  did  not  include  the  iden- 
tifiers “pregnancy,  childbirth,  or  related  medical  condi- 
tions” that  were  amended  to  title  VII  through  the 
Pregnancy  Discrimination  Act  of  1978.  Since  then, 
employers  are  required  to  treat  women  affected  by 
“pregnancy,  childbirth,  or  related  medical  conditions” 
equally  for  all  employment-related  purposes. 
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Fetal  Protection 

In  1977  Globe  Union,  a manufacturer  of  storage  bat- 
teries, established  a voluntary  fetal  protection  policy 
pertaining  to  the  occupational  exposure  of  lead.  Women 
workers  were  informed  of  concerns  about  lead  exposure 
and  were  offered  voluntary  transfer  to  jobs  without  such 
exposure.  In  1978  Johnson  Controls  purchased  Globe 
Union  and  in  1982  adopted  a new  required  fetal  protec- 
tion policy.  Citing  the  failure  of  the  voluntary  policy,  as 
evidenced  by  six  pregnancies  from  1977  to  1982,  the 
new  policy  excluded  all  women  capable  of  bearing  chil- 
dren from  any  jobs  with  exposure  to  lead.  Medical  con- 
firmation of  the  inability  to  bear  children  was  required 
for  women  to  work  in  jobs  that  exposed  them  to  lead.-^ 

The  United  Automobile,  Aerospace,  and  Agricultural 
Implement  Workers  of  America  (UAW)  and  others 
brought  suit  against  Johnson  Controls  in  1984.  The 
group  held  that  the  company’s  new  fetal  protection  pol- 
icy discriminated  against  women  by  restricting  employ- 
ment on  the  basis  of  their  fertility  status.  Second,  it  held 
that  men  were  discriminated  against  because  the  compa- 
ny failed  to  provide  equal  protection  against  a workplace 
hazard.  US  District  Judge  Robert  Warren  decided  in 
favor  of  Johnson  Controls  in  1988.“*  In  1989  the  case  of 
UAW  versus  Johnson  Controls  was  appealed  unsuccess- 
fully to  the  Seventh  Circuit  Court  The  case  was 
brought  to  the  Supreme  Court  in  1991,  which  unani- 
mously reversed  the  lower  courts’  decisions,  stating  that 
all  fetal  protection  policies  are  in  violation  of  title  VII.'’ 
Thus,  exposure  protection  policies  are  held  applicable  to 
all  workers  regardless  of  pregnancy  or  fertility  status. 

Compensation 

There  are  two  obvious  issues  regarding  compensation 
for  pregnant  workers.  First,  where  does  a worker  seek 
compensation  if  reproductive  or  fetal  injury  is  thought  to 
have  been  precipitated  by  a workplace  exposure? 
Second,  is  a pregnant  worker  entitled  to  compensated 
disability  based  on  pregnancy  alone? 

Reproductive  harm  and  injury  are  generally  not  cov- 
ered by  workers’  compensation.^  Workers’  compensa- 
tion statutes  generally  require  three  conditions  for  cases 
to  be  considered  for  compensation.  The  illness  or  injury 
must  be  caused  by  a workplace  injury  or  accident,  must 
result  in  job  disability,  and  must  be  a personal  illness  or 
injury.  Hence,  a worker’s  spouse,  child,  or  future  chil- 
dren are  not  covered  by  workers’  compensation  protec- 
tion. The  only  recourse  for  reproductive  injury,  includ- 
ing infertility  and  injury  to  offspring,  is  usually  through 
the  judicial  tort  system.* 

Most  states  do  not  mandate  paid  pregnancy  leave.  In 
these  states,  the  issue  of  paid  leave  for  pregnancy  is  usu- 
ally decided  by  individual  employment  policies.  Such 
policies  often  use  a worker’s  sick  leave,  and  compensa- 
tion may  be  full  or  a reduced  percentage  of  the  worker’s 
average  weekly  pay.  The  duration  of  benefits  tends  to 
vary  and  generally  does  not  exceed  six  weeks.  The 
Family  and  Medical  Leave  Act  of  1993^  federally  man- 


dates that  employers  grant  as  much  as  90  days  of  unpaid 
leave  to  pregnant  workers.  It  also  provides  job  security, 
safeguarding  a worker’s  job  on  her  return  to  employ- 
ment within  90  days. 

In  Hawaii  and  other  states,  the  Temporary  Disability 
Insurance  Law  applies  to  pregnant  workers  and  is 
mandatory.  In  Hawaii,  the  current  premium  cost  is  $0.80 
per  $100.00  of  wages,  which  is  usually  shared  between 
worker  and  employer.  Current  reimbursement  benefits  of 
the  Temporary  Disability  Insurance  Law  include  as  much 
as  58%  of  average  weekly  wages  but  not  more  than  the 
maximum  weekly  benefit  ($338  in  1994)  set  annually  by 
the  state’s  Disability  Compensation  Division.'" 

Exposure  History  of  Pregnant  Women 

More  patients  are  asking  health  care  professionals  to 
evaluate  possible  personal  occupational  and  environ- 
mental reproductive  hazards.  This  can  be  a difficult 
process  for  physicians  unfamiliar  with  using  a multidis- 
ciplinary approach  that  may  include  occupational  health 
specialists,  toxicologists,  and  industrial  hygienists. 

Clinical  risk  assessment  on  reproductive  health 
requires  identifying  and  quantifying  an  exposure, 
determining  the  timing  of  an  exposure,  and  synthesiz- 
ing the  known  information  into  an  estimated  risk.'-^ 
Preconception  exposures  both  to  men  (through  sperm) 
and  to  women  (through  ova)  can  affect  subsequent  off- 
spring. Obtaining  an  accurate  and  detailed  exposure 
history  requires  physicians  to  ask  a unique  set  of  ques- 
tions regarding  the  occupational  and  environmental 
history  and  is  a crucial  starting  point  in  making  a clin- 
ical risk  assessment. 

The  occupational  and  environmental  history  should 
include  past  and  current  job  titles  (including  the  duration 
of  employment)  and  descriptions  of  each  job  task. 
Occupational  exposures  to  specific  chemicals  (smoke, 
vapors,  or  dust),  infectious  agents  (viruses),  physical 
elements  (exertion,  heat,  lifting,  noise,  or  irradiation), 
and  psychological  features  (stress)  should  be  recorded. 
In  addition,  physicians  should  inquire  about  second- 
hand smoke  in  the  workplace  because  many  companies 
have  not  adopted  no-smoking  policies. 

Physicians  should  also  note  any  personal  protective 
measures  (respirators,  masks,  or  gloves)  and  physical 
plant  controls  (such  as  ventilation  systems)  used  to  pre- 
vent exposure.  Further,  they  should  attempt  to  delineate 
any  temporal  relationship  of  existing  symptoms  to  work 
exposures.  The  same  investigative  inquiries  can  be 
made  regarding  community  and  home  exposures. 
Additional  sources  of  exposure  may  include  hobbies, 
household  products,  known  water  contamination,  air 
pollution,  and  others.'-’ 

An  individual  exposure  history  of  a pregnant  woman 
and  women  desiring  pregnancy  should  include  a review 
of  the  medical  history,  including  past  pregnancy  out- 
comes. A medication  history  and  the  use  of  alcohol,  caf- 
feine-containing beverages,  tobacco,  or  illicit  drugs 
should  be  recorded  because  they  adversely  affect  preg- 
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nancy  and  fetal  development  independent  of  work  envi- 
ronment exposures. 

Categories  of  Concern  in  Reproductive  Health 

When  evaluating  a pregnant  worker  for  work-related 
risks,  clinicians  are  faced  with  an  overwhelming  list  of 
possible  concerns.  The  list  should  be  broken  down  into 
general  categories  of  concern.  We  have  selected  the  fol- 
lowing categories  for  review;  many  others  exist  (includ- 
ing second-hand  smoke  in  the  workplace)  and  should  be 
investigated  as  clinically  indicated. 

Chemicals  and  Heavy  Metals 

Exposure  to  chemicals  and  heavy  metal  for  a preg- 
nant women  is  of  great  concern  and  heightened  aware- 
ness. Many  chemicals  may  be  associated  with  birth 
defects  and  adverse  pregnancy  outcomes.  Unfortunately, 
scientific  data  on  human  chemical  exposure  is  often  ret- 
rospective, if  available  at  all.  For  example,  exposures  to 
anesthetic  gases, ethylene  oxide, and  lead'*  have 
been  associated  with  spontaneous  abortion.  Lead  expo- 
sure is  also  linked  to  low  birth  weights,  minor  congeni- 
tal anomalies,  and  impaired  cognitive  development. 
Organic  mercury  is  strongly  linked  to  central  nervous 
system  malfunction  and  cerebropalsy.-”’  Comprehensive 
reviews  of  chemical  exposures,  including  pesticides  and 
solvents,  have  been  published  elsewhere. 

Part  of  the  challenge  when  assessing  the  risk  posed 
by  exposures  to  chemicals  and  heavy  metals  is  that  the 
available  data  on  which  to  make  an  informed  decision 
are  often  hard  to  obtain,  are  conflicting,  and  are  difficult 
to  relate  to  the  clinical  situation.  Of  the  approximately 
60,000  chemical  substances  currently  used  in  industry, 
only  3,000  (5%)  have  been  investigated  for  reproductive 
effects.-*^  When  comparing  different  studies,  the  results 
are  often  inconsistent.  Most  agents  have  been  studied 
using  animal  models  that  have  been  shown  to  be  imper- 
fect, hence  we  must  interpolate  animal  data  with  caution. 
For  example,  the  safety  of  thalidomide  was  established 
with  the  use  of  rabbits  that  were  retrospectively  found  to 
have  a tolerance  five  times  that  of  humans.“‘^  Until 
recently,  the  reproductive  end  points  studied  were  high- 
ly variable  and  limited  to  spontaneous  abortion,  preterm 
birth,  low  birth  weights,  and  congenital  malformations. 
Important  data  often  lack  the  more  subtle  or  long-term 
adverse  developmental  outcomes,  including  cognitive 
development. 

Physicians  should  define  the  chemical(s)  in  question 
as  accurately  as  possible.  Most  employees  are  familiar 
only  with  the  trade  names  of  the  chemicals  they  work 
with.  To  determine  the  correct  scientific  name,  the 
employee  should  be  asked  to  obtain  a copy  of  the 
“Material  Safety  and  Data  Sheet”  from  the  employer, 
which  companies  are  required  to  provide.  This  fact  sheet 
is  created  by  the  chemical  manufacturer  and  provides 
important  information,  including  product  identification, 
hazardous  ingredients,  physical  data,  fire  and  explosion 
data,  health  hazard  data,  reactivity  data,  spill-  or  leak- 


cleanup  and  rectification  procedures,  and  special  protec- 
tive and  precaution  information. 

Agencies  such  as  state  departments  of  labor  can  often 
assess  workplace  exposures.  Once  a chemical  in  question 
is  defined,  physicians  can  obtain  information  regarding 
teratogenic,  mutagenic,  carcinogenic,  and  fetotoxic 
effects  of  various  chemicals  by  using  several  resources 
(see  the  “Resources”  section  at  the  end  of  this  article). 

When  assessing  the  exposure  risk  of  chemicals  and 
heavy  metals,  it  is  necessary  to  accurately  quantify  the 
level  of  exposure.  This  can  be  done  with  modem  indus- 
trial hygiene  techniques  that  can  calculate  the  dose  of 
exposure  based  on  formulas  that  include  the  concentra- 
tion, route,  and  duration  of  exposure.  The  calculated 
exposure  dose  can  then  be  compared  with  known  pub- 
lished standards  of  exposure  limits  to  provide  a clinical 
risk  assessment. 

Workplace  exposure  limits  are  generally  established 
and  enforced  by  the  Occupational  Safety  and  Health 
Administration,  which  is  advised  by  the  National 
Institute  for  Occupational  Safety  and  Health.  These 
exposure  limits  are  known  as  permissible  exposure 
limits  and  threshold  limit  values.  Unfortunately,  ade- 
quate human  studies  of  reproductive  and  developmen- 
tal toxicity  are  often  lacking.  In  fact,  many  of  these 
established  limits  were  set  to  protect  against  specific 
health  effects  such  as  respiratory  symptoms,  eye  irrita- 
tion, and  cancer  and  not  developmental  and  reproduc- 
tive effects.  When  human  data  on  developmental  and 
reproductive  effects  are  lacking,  risk  is  assessed  by 
interpolating  data  from  studies  of  animals  using  estab- 
lished “no-observed-adverse-effect  levels,”  which  are 
determined  in  the  most  sensitive  animal  species  tested. 
Although  this  is  obviously  an  imperfect  situation,  it 
can  provide  some  insight  into  the  possible  risks  and 
concerns  of  a chemical  exposure.'-^ 

Based  on  these  available  resources,  a physician  can 
better  synthesize  an  exposure  risk  and  provide  the 
appropriate  guidance  to  a patient.  Helpful  interventions 
may  include  a temporary  job  change,  reducing  the  use  of 
hazardous  materials,  applying  personal  protective  equip- 
ment, or  absenting  from  work  when  alternatives  do  not 
seem  feasible. 

Physical  Exertion  and  Pregnancy 

The  effects  of  physical  exertion  on  the  reproductive 
health  of  pregnant  women  have  been  studied. 
Unfortunately,  many  study  results  are  difficult  to  inter- 
pret and  apply  clinically.  Most  studies  have  used  preterm 
birth  and  low  birth  weight  as  common  end  points,  thus 
requiring  a large  study  population  to  render  statistically 
significant  results.  Further,  when  significant  associa- 
tions have  been  determined,  clinical  significance  is  often 
lacking  (that  is,  what  is  the  clinical  significance  of 
preterm  birth  at  37  weeks  of  gestation?). 

Results  among  studies  are  often  conflicting,  and 
some  have  actually  shown  a decreased  incidence  of 
adverse  pregnancy  outcomes  among  working  women. 
Confounding  factors  must  be  considered,  including 
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TABLE  1 .—American  Medical  Association's  Cuidelines  of  Physical 
Activity  During  Pregnancy* 


Activity  Level  WeL  of  Gestation 

Secretarial  and  light  clerical  40 

Professional  and  managerial  40 

Sitting  and  light  tasks 

Prolonged  (>4  hr) 40 

Intermittent  40 

Standing 

Prolonged  (>4  hr) 24 

Intermittent 

>30  min/hr 32 

<30  min/hr 40 

Stooping  and  bending  below  knee  level 

Repetitive  (>1 0 x/hr)  20 

Intermittent 

(<10>2x/hr)  28 

(<2  X/hr)  40 

Climbing 

Vertical  ladders  and  poles 

Repetitive  (>4  x/8-hr  shift)  20 

Intermittent  (<4  x/8-hr  shift) 28 

Stairs 

Repetitive  (>4  x/8-hr  shift)  28 

Intermittent  (<4  x/8-hr  shift) 40 

Lifting 

Repetitive 

>23  kg  (51  lb) 20 

<23  kg  >1 1 kg  (24  lb) 24 

<11  kg  40 

Intermittent 

>23  kg  30 

<14  kg  (31  lb)  >11  kg 40 

<11  kg  40 


'From  the  American  Medical  Association's  Council  on  Scientific  Affairs.* 


recall  bias  and  the  socioeconomic  differences  between 
working  and  unemployed  women.  Changes  in  work  pat- 
terns resulting  from  pregnancy  outcomes  can  lead  to 
selection  bias.  For  example,  women  with  live-bom  chil- 
dren might  choose  to  stop  working,  whereas  those  who 
have  spontaneous  abortions  may  tend  to  remain  at  work. 
In  addition,  those  women  who  have  live-bom  children 
with  birth  defects  or  other  serious  health  concerns  might 
be  the  most  likely  to  quit  work. 

In  a recent  case-control  study  of  US  nurses  (1,470 
pregnancies,  210  preterm  births  defined  as  <37  weeks’ 
gestation,  and  1 ,260  births  delivered  at  >37  weeks),  pro- 
longed standing  for  four  hours  or  more  per  shift  was 
associated  with  a preterm  birth. Other  studies  have  also 
demonstrated  an  association  of  preterm  birth,  low  birth 
weight,  or  spontaneous  abortion  with  prolonged  stand- 
ing, lifting,  and  physical  exertion Not  all  studies, 
however,  showed  these  increased  risks Possible 
mechanisms  to  the  described  outcomes  include 


decreased  venous  return  with  standing  and  increased 
abdominal  pressure  with  lifting  and  heavy  exertion, 
which  may  compromise  fetal  circulation. 

Realizing  the  difficulties  of  drawing  conclusive 
results  from  past  studies,  the  American  Medical 
Association,  through  its  Council  of  Scientific  Affairs, 
has  published  guidelines  for  the  continuation  of  work 
during  pregnancy  (Table  I)."*”  These  guidelines  assume 
that  a woman  is  healthy  and  that  the  pregnancy  is  other- 
wise uncomplicated.  Physicians  who  counsel  pregnant 
employees  should  be  familiar  with  these  guidelines 
when  considering  work  restrictions. 

Physicians  must  accurately  define  the  level  of  physi- 
cal exertion  encountered  at  the  workplace  of  a pregnant 
woman.  If  the  employee  is  unable  to  accurately  describe 
her  activities  at  work,  information  may  be  obtained  by 
speaking  directly  with  the  employer  and  reviewing  the 
written  job  description.  In  some  cases,  the  use  of  an 
experienced  ergonomist  to  evaluate  the  work  situation 
and  provide  an  accurate  assessment  may  be  appropriate. 

The  occupational  climate,  including  exposure  to 
moisture,  noise,  temperature,  and  vibration,  may  pose 
additional  risks.  Mamelle  and  colleagues  studied  tem- 
perature, moisture,  noise,  and  vibration  and  found  an 
increased  risk  of  preterm  birth  when  two  or  more  of 
these  factors  were  present 

The  evaluation  of  a pregnant  worker  must  be  individu- 
ally tailored.  Physicians  should  intervene  when  a pregnant 
worker’s  level  of  activity  is  excessive.  Many  workplace 
modifications  can  usually  be  made,  especially  in  the  later 
stages  of  pregnancy,  to  enable  the  worker  to  continue 
employment  safely.  This  requires  direct  communication 
among  the  physician,  employer,  and  the  pregnant  worker. 
Modification  can  include  special  safety  training,  lighter 
duty,  reducing  the  number  of  hours  worked,  and  allowing 
more  frequent  rest  periods.  A temporary  job  reassignment 
might  be  an  additional  option. 

Infectious  Exposures 

Infectious  exposures  are  also  a special  concern  among 
pregnant  workers.  Health  care,  school,  and  institutional 
workers  are  at  the  highest  risk.  Cytomegalovirus,  par- 
vovirus, rubella,  and  varicella  are  the  more  common 
viruses  that  pose  considerable  risk  to  a fetus  through 
maternal  transmission.""  These  viruses  are  generally 
transmitted  through  the  respiratory  route  and  therefore 
may  represent  possible  occupational  exposures. 

Cytomegalovirus  is  usually  transmitted  through 
blood  and  sexual  contact  in  adults  but  can  also  be  trans- 
mitted through  the  respiratory  and  urinary  tracts  of  chil- 
dren."*^ Fetal  exposure  may  rarely  cause  cytomegalic 
inclusion  disease  but  more  commonly  is  associated  with 
microcephaly,  mental  and  motor  disability,  and  sen- 
sorineural hearing  loss.  Intrauterine  infection  with 
cytomegalovirus  has  resulted  in  newborn  manifestations 
of  lethargy,  respiratory  distress,  and  seizures."**"*-^ 

Human  parvovirus  B 1 9 is  transmitted  through  respi- 
ratory secretions  and  causes  erythema  infectiosum  or 
fifth  disease  among  children.  Maternal  infection  can 
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lead  to  fetal  transmission  and  subsequent  hydrops  fetal- 
is or  erythroblastosis  fetalis,  severe  hemolytic  anemia 
with  a fetal  death  rate  of  about  Women  with 

serologic  evidence  of  recent  parvovirus  B19  infection 
should  undergo  serial  fetal  ultrasonographic  examina- 
tions. Ultrasonographic  evidence  of  hydrops  fetalis 
includes  polyhydramnios,  placentomegaly,  pericardial 
or  pleural  effusions,  and  edema  of  the  scalp  and  skin.‘’^ 
Intrauterine  fetal  transfusion  may  provide  treatment  of 
hydrops  fetalis  if  detected  by  ultrasonography 

In  1964,  30,000  cases  of  infant  rubella  were  reported. 
Since  1979,  only  about  10  cases  of  rubella  per  year  are 
reported  in  the  United  States.  If  maternal  infection 
occurs  during  the  first  two  months  of  gestation,  there  is 
a 40%  to  60%  chance  of  either  spontaneous  abortion  or 
multiple  congenital  defects.  The  congenital  rubella  syn- 
drome can  include  deafness,  congenital  heart  disease, 
cataracts,  glaucoma,  and  mental  retardation 

Infant  mortality  may  approach  30%  when  mothers 
contract  varicella  infection  five  days  before  delivery  or 
48  hours  postpartum.'*' Congenital  manifestations  of 
varicella  are  rare,  but  hypoplastic  extremities,  eye 
abnormalities,  and  central  nervous  system  defects  have 
been  observed.'" 

When  a potentially  harmful  exposure  is  identified, 
physicians  should  advise  pregnant  workers  about  taking 
necessary  exposure  precautions.  This  may  mean  a trans- 
fer to  another  position  or  even  temporary  work  leave. 
Physicians  should  notify  the  US  Department  of  Public 
Health  to  assist  in  controlling  the  spread  of  disease  and 
preventing  exposure  to  other  pregnant  workers. 

Radiation  and  Electromagnetic  Exposure 

Pregnant  women  should  avoid  exposure  to  ionizing 
radiation  and  radioactive  materials.  Pregnant  medical 
staff  should  avoid  contact  with  patients  being  treated 
with  radioactive  isotopes  — such  as  radioactive  iodine 
for  thyroid  ablation  therapy.  Fetal  exposure  to  even  low 
levels  of  irradiation  is  a risk  for  mental  deficiency,  espe- 
cially when  exposure  occurs  during  the  8th  to  the  15th 
week  of  gestation  Studies  also  show  a strong  asso- 
ciation between  radiation  exposure  and  a high  risk  of 
childhood  leukemia  and  the  development  of  other  malig- 
nant lesions  If  alternative  work  or  adequate  protective 
measures  for  eliminating  radiation  exposure  are  not 
available,  physicians  should  advise  pregnant  patients  to 
terminate  employment. 

Initial  reports  of  an  increased  risk  of  spontaneous 
abortion  associated  with  video  display  terminals-^'*  and 
electromagnetic  fields"'-'''''^  precipitated  further  studies 
during  the  1980s.  Today,  significant  evidence  of  repro- 
ductive risks  associated  with  electromagnetic  fields  and 
video  display  terminal  exposure  is  lacking. 

Stress 

Workplace  psychosocial  stress  and  fatigue  are  also 
possible  reproductive  risks.  Of  course,  stress  and 
fatigue  are  common  in  pregnancy  regardless  of  the 


employment  status,  but  the  additional  stress  and 
fatigue  caused  by  some  work  environments  are  of  con- 
cern. The  literature  on  this  topic  is  difficult  to  interpret 
because  studies  have  been  mostly  retrospective  and 
severely  limited  by  recall  bias.  Being  a subjective  dis- 
order, psychological  stress  is  difficult  to  quantify  and 
is  managed  differently  among  people,  further  compli- 
cating research  in  this  area.  After  constructing  “an 
occupational  fatigue  score,”  Luke  and  colleagues*** 
demonstrated  a significant  increased  incidence  of 
preterm  birth  with  occupational  fatigue. 

Physicians’  role  should  include  identifying  these  fac- 
tors and,  when  present,  counseling  patients  on  stress 
reduction  and  management.  Many  companies  provide 
employees  with  confidential  access  to  high-quality 
employee  assistance  providers;  the  use  of  these  services 
can  be  a worthwhile  intervention. 

Summary 

A multidisciplinary  approach  is  required  to  assess  the 
reproductive  risks  of  pregnant  workers.  Physicians  need 
to  be  aware  of  possible  risks,  identify  and  quantify  such 
risks,  and  effectively  counsel  patients.  Counseling  may 
include  alleviating  unnecessary  fears  and  intervening 
when  risks  are  present  to  control  a possible  hazard. 
Physicians  should  familiarize  themselves  with  the  possi- 
ble associated  developmental  and  reproductive  hazards 
unique  to  the  local  occupational  climate  to  facilitate 
clinical  risk  assessment  in  their  patients. 

Hazardous  reproductive  exposures  in  the  workplace 
can  be  reduced  to  provide  safe  employment  for  pregnant 
workers.  Programs  directed  at  informing  employees  of 
known  hazards  and  reducing  these  risks  by  safe  work 
practices,  personal  protective  clothing,  and  a reduced  use 
of  toxic  materials  can  be  effective  and  easily  practiced. 

Physicians  have  a responsibility  to  both  employers 
and  patients  to  base  decisions  regarding  the  continuation 
of  employment  during  pregnancy  on  scientific  merit. 
This  will  result  in  better  care  of  pregnant  workers 
through  awareness  and  prevention  and  greater  produc- 
tivity by  reducing  the  number  of  lost  workdays. 

Future  of  Reproductive  Health 

Comprehensive  exposure  assessment  requires  up-to- 
date  information  and  resources,  a proper  workplace 
evaluation  that  may  be  facilitated  by  ergonomists  and 
occupational  hygienists,  and  consultation  with  occupa- 
tional medicine  specialists  for  more  complex  cases. 

In  the  future,  hazards  will  need  to  be  better-defined 
based  on  short-  and  long-term  outcomes  demonstrated  in 
scientifically  conducted  studies.  To  this  end,  specific 
developmental  effects  on  endocrine,  cardiovascular, 
immune,  neurologic,  and  pulmonary  systems  are  being 
added  to  toxicology  studies.  Further,  new  multigenera- 
tional  toxicology  studies  will  provide  a continuum  of 
exposure  risks  on  male  and  female  reproduction.^ 
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Resources 

NIOSH  Pocket  Guide  to  Chemical  Hazards 
Publications  Dissemination,  DSDTT 
National  Institute  for  Occupational  Safety  and  Health 
4676  Columbia  Parkway 
Cincinnati,  OH  45226 
Telephone:  (800)  35-NIOSH 
Website:  http://www.cdc.gov/niosh/homepage.html 
Reproductive  Toxicology  Center  (REPROTOX) 
Columbia  Hospital  for  Women  Medical  Center 
2425  L St,  NW 
Washington,  DC  20037 
Telephone:  (202)  293-5137 
E-mail:  reprotox@erols.com 
TERAS 

Department  of  Pathology 
Brigham  & Women’s  Hospital 
75  Francis  St 
Boston,  MA  02115 
Telephone:  (617)  732-6507 
Fax:  (617)  732-7513 
TERIS 

Teratogen  Information  System 
Department  of  Pediatrics,  TRIS  WJ-10 
University  of  Washington  School  of  Medicine 
Seattle,  WA  98195 

California  Teratogen  Information  Service  and  Clinical 
Research  Program 
University  of  California,  San  Diego 
Department  of  Pediatrics 
Division  of  Dysmorphology  and  Teratology 
225  Dickinson  St,  Rm  8446 
San  Diego,  CA  92103-8447 
Telephone:  (619)  543-2131 
Fax:  (619)  291-0946 

Occupational  and  Environmental  Reproductive  Hazards 
Center 

University  of  Massachusetts  Medical  Center 

Department  of  Obstetrics  and  Gynecology 

55  Lake  Ave  N 

Worcester,  MA  01655 

Telephone:  (508)  856-2818 

Fax:  (508)  856-2965 
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Association  of  Methamphetamine  Use  During  Sex 
With  Risky  Sexual  Behaviors  and  HIV  Infection 
Among  Non-Injection  Drug  Users 

FRED  MOLITOR,  PhD;  STEVEN  R.  TRUAX,  PhD;  jUAN  D.  RUIZ,  MD,  MPH;  and  RICHARD  K.  SUN,  MD,  MPH, 

Sacramento,  California 


Morbidity,  mortality,  and  drug  treatment  data  suggest  that  methamphetamine  use  is  on  the  rise.  Based 
on  research  findings  of  the  sexual  behaviors  of  methamphetamine-using  injection  drug  users,  we  chose 
to  examine  the  relationship  between  methamphetamine  use  during  sex  and  risky  sexual  behaviors  and 
human  immunodeficiency  virus  (HIV)  seropositivity  among  clients  of  publicly  funded  HIV  testing  sites 
in  California  who  reported  never  injecting  drugs.  We  found  that  among  gay,  bisexual,  and  heterosex- 
ual men  and  heterosexual  women,  users  of  methamphetamines  reported  more  sexual  partners  than 
non-methamphetamine  users.  Among  heterosexuals,  a greater  percentage  of  methamphetamine  users 
than  nonusers  participated  in  anal  intercourse.  Methamphetamine  use  was  independently  related  to 
decreased  condom  use  during  vaginal  and  anal  intercourse,  prostitution,  and  sex  with  known  injection 
drug  users.  In  addition,  methamphetamine  users  were  more  likely  to  have  had  a sexually  transmitted 
disease.  When  controlling  for  race  or  ethnicity;  age;  exposure  to  possibly  infected  blood  or  blood  prod- 
ucts; and  the  use  of  cocaine,  alcohol,  or  marijuana  during  sex,  methamphetamine-using  bisexual  men 
were  more  likely  to  test  positive  for  HIV  than  those  reporting  no  history  of  methamphetamine  use.  Our 
data  suggest  that  noninjection  methamphetamine  use  is  related  to  increased,  unprotected  sexual  ac- 
tivity and  the  risk  of  contracting  sexually  transmitted  diseases,  including  HIV. 

(Molitor  F,  Truax  SR,  Ruiz  ]D,  Sun  RK.  Association  of  methamphetamine  use  during  sex  with  risky  sexual  behaviors  and 
HIV  infection  among  non-injection  drug  users.  West  j Med  1998;  168:93-97) 


Methamphetamine  use  has  become  increasingly  pop- 
ular in  recent  years.  Nationally,  methampheta- 
mine-related  emergency  room  morbidity  rose  350% 
from  1991  to  1994.  During  this  time,  the  number  of 
deaths  from  methamphetamine  abuse  nearly  tripled.'  In 
California,  which  is  considered  the  hub  for  metham- 
phetamine activity  in  the  United  States,'  the  number  of 
methamphetamine-related  hospital  emergency  admis- 
sions increased  366%  from  1984  to  1993.^  The  number 
of  admissions  for  methamphetamine  abuse  into 
California’s  public  alcohol  and  drug  treatment  programs 
increased  186%  from  1991-1992  to  1994-1995;  the  per- 
centage of  all  admissions  that  were  for  methampheta- 
mine treatment  increased  from  45%  to  50%  during  this 
four-year  period.^ 

The  rise  in  methamphetamine  use  can  be  attributed  to 
many  factors.  Producing  methamphetamines  is  relative- 
ly easy  and  often  is  done  in  clandestine  laboratories  with 
inexpensive  equipment.”*  Since  the  late  1980s,  the  major 


producers  and  distributors  of  methamphetamines,  once 
the  trade  of  motorcycle  gangs,  have  been  organized 
drug-trafficking  groups  based  in  Mexico.'  As  a result, 
methamphetamines  are  competitively  priced  and  widely 
available  on  the  illegal  drug  market*’  under  such  street 
names  as  “batu,”  “chalk,”  “crank,”  “cris,”  “crystal,” 
“glass,”  “go-fast,”  “ice,”  “meth,”  “shabu,”  “speed,”  and 
“zip.”  The  use  of  methamphetamines  can  include  swal- 
lowing or  injecting,  but  increasing  purity  on  the  streets 
has  encouraged  more  users  to  snort  or  smoke  the  drug.' 
Smoking  methamphetamine  parallels  the  effects  of  inject- 
ing it  because  the  drug’s  rapid  absorption  from  the  lungs 
produces  an  immediate  euphoria.*’  Methamphetamines 
have  a euphoric  effect  similar  to  but  a half-life  exceeding 
that  of  cocaine  by  fourfold  to  eightfold.* 

Like  pharmaceutically  produced  amphetamines,  used 
primarily  to  treat  attention  deficit  disorder  with  hyperac- 
tivity, narcolepsy,  and  exogenous  obesity,*  illicitly  syn- 
thesized methamphetamines  have  central  nervous  sys- 
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ABBREVIATIONS  USED  IN  TEXT 

AIDS  = acquired  immunodeficiency  syndrome 
HIV  = human  immunodeficiency  syndrome 
IDU  = injection-drug  user 
STD  = sexually  transmitted  disease 


tem-stimulating  effects.  As  stimulants,  they  create  a 
neurochemical  amplification  of  the  pleasure  experienced 
in  most  activities.^  Methamphetamines  can  intensify 
emotions,  increase  energy,  elevate  self-esteem,  and 
heighten  sexuality,  while  reducing  inhibitions  and 
impairing  judgment.^ 

Research  on  the  behaviors  of  injection  drug  users 
(IDUs)  indicates  that  (meth)amphetamine  use  is  related 
to  increased  sexual  activity  without  regard  for  the  con- 
sequences associated  with  unprotected  sexual  inter- 
course. For  example,  among  male  prison  inmates  in 
Stockholm,  Sweden,  amphetamine-using  IDUs  reported 
more  female  sex  partners  than  opiate-using  IDUs.^  Klee 
interviewed  female  IDUs  from  England  and  found 
greater  interest  in  sex  and  frequency  of  intercourse 
among  those  who  used  amphetamines  than  among  those 
who  injected  opiates.'^  In  a survey  of  street-recruited, 
mostly  heterosexual  IDUs,  male  methamphetamine 
users  reported  more  sex  partners,  and  a greater  percent- 
age had  traded  money  or  drugs  for  sex,  than  men  never 
using  methamphetamines.'*'  In  addition,  male  and 
female  methamphetamine-using  IDUs  participated  in 
more  acts  of  vaginal  intercourse,  and  methamphetamine 
use  was  found  to  be  an  independent  predictor  of 
decreased  condom  use  among  both  male  IDUs  and  male 
sex  partners  of  female  IDUs. 

Of  the  64,006  persons  seeking  treatment  for  metham- 
phetamine abuse  in  California  from  1991-1992  to  1994- 
1995,  more  than  half  (54.6%)  reported  snorting  the  drug; 
only  20.9%  injected  methamphetamines.-’  Thus,  we 
chose  to  investigate  whether  methamphetamines  are 
related  to  risky  sexual  behaviors  among  non-IDUs.  We 
compare  the  sexual  behaviors  of  methamphetamine- 
using  and  nonusing  clients  of  publicly  funded  human 
immunodeficiency  virus  (HlV)-antibody  testing  in 
California  who  reported  never  injecting  drugs.  In  addi- 
tion, this  study  examines  HIV  seropositivity,  and  test- 
ing-clients’ self-reported  history  of  infection  with  other 
sexually  transmitted  diseases  (STDs)  as  outcomes  of 
methamphetamine  use  during  sex. 

Subjects  and  Methods 

The  California  Department  of  Health  Services,  Office 
of  AIDS  [acquired  immunodeficiency  syndrome],  funds 
HIV  counseling  and  testing  at  about  850  sites  through- 
out the  state.  Since  July  1 , 1994,  the  Office  of  AIDS  has 
required  counselors  to  record  extensive  risk-behavior 
information  during  the  pretest,  risk-assessment  session 
using  a standard  report  form.  These  client-provided  data 
include  the  sex  of  lifetime  sexual  partners;  the  number 
of  partners  during  the  past  12  months;  the  use  of  speci- 


fied noninjection  drugs  during  sex;  the  frequency  of 
using  condoms  or  latex  barrier  protection  during  vagi- 
nal, anal-receptive,  and  anal-insertive  intercourse;  sex 
with  a prostitute;  receiving  money  or  drugs  in  exchange 
for  sex;  sexual  relations  with  a partner  who  has  injected 
drugs;  having  had  a diagnosis  of  an  STD;  personal  his- 
tory of  injecting  drugs;  and  possible  infection  through  a 
blood  or  blood  product  transfusion,  occupational  blood 
exposure,  or  other  possible  blood-to-blood  contact  (such 
as  tattooing).  Clients’  demographic  information  (sex, 
race  or  ethnicity,  and  age),  self-reported  date  of  previous 
negative  or  positive  HIV  test  results  (when  applicable), 
and  laboratory  results  of  most  recent  tests  are  also  for- 
warded to  the  Office  of  AIDS. 

Between  July  1,  1994,  and  December  31,  1995, 
Office  of  AIDS-funded  test  sites  collected  counseling 
and  testing  data  from  370,220  clients.  During  this  18- 
month  period,  a person  may  have  been  tested  more  than 
once.  To  prevent  analyzing  paired  data,  we  removed 
47,370  records  (12.8%  of  all  records)  for  clients  previ- 
ously testing  negative  or  positive  for  HIV  antibodies 
during  the  study  period.  Data  were  then  eliminated  for 
27,465  records  (8.5%)  from  clients  reporting  a history 
of  injection  drug  use.  Using  the  sex  of  clients  and  their 
lifetime  sexual  partners,  we  created  the  following  four 
sexual  risk  categories:  gay  men,  bisexual  men,  hetero- 
sexual men,  and  heterosexual  women.  (These  titles 
were  selected  fof  simplicity  sake,  although  the  behav- 
ioral terms  “men  who  have  had  sex  with  men  only,” 
“men  who  have  had  sex  with  men  and  women,”  “men 
who  have  had  sex  with  women  only,”  and  “women  who 
have  had  sex  with  men”  more  accurately  describe  the  4 
risk  groups.)  This  procedure  omitted  36,818  records  for 
clients  with  missing  gender  data,  clients  who  never  had 
sexual  relations,  or  female  clients  having  had  sex  with 
women  only.  Thus,  the  following  analyses  were  based 
on  data  from  258,567  sexually  active  men  and  women. 

We  used  x“  tests  to  compare  the  sexual  risk,  race  or 
ethnicity,  and  age  categories  between  methamphetamine 
users  and  nonusers  and  to  examine  the  prevalence  of 
vaginal,  anal-receptive,  and  anal-insertive  intercourse  by 
methamphetamine  use.  Using  t tests,  we  compared  the 
number  of  sexual  partners  by  methamphetamine  use. 
The  frequency  of  condom  use  (“always”  versus  “some- 
times” or  “never”)  for  vaginal,  anal-receptive,  and  anal- 
insertive  intercourse;  having  traded  money  or  drugs  for 
sex;  having  had  sex  with  IDUs;  and  having  had  an  STD 
were  analyzed  in  multiple  logistic  regression  models 
that  included  methamphetamine  use,  race  or  ethnicity, 
and  age.  To  examine  methamphetamine  use  in  relation 
to  the  risks  of  using  other  drugs,  we  also  present  these 
models  with  cocaine  (including  “crack”),  alcohol,  and 
marijuana  use  during  sex  as  predictor  variables.  Models 
for  the  risk  of  sexual  HIV  infection  also  controlled  for 
possible  exposure  to  HIV  through  blood  or  blood  prod- 
ucts. The  large  sample  size  resulted  in  extremely  high 
statistical  power.  Thus,  we  chose  the  P value  of  less  than 
.0001  as  the  criterion  for  determining  statistical  signifi- 
cance and  calculated  confidence  intervals  at  the  99% 
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TABLE  1 —Characteristics  of  Sample  and  by  Reported 
Methamphetamine  Use  During  Sex 

Characteristic 

Sampie,  % 

(n  = 258,567) 

Methamphetamine 
User,  % * 

Sexual  risk  categories 

Cay  men 

6.2 

2.4 

Bisexual  men 

6.3 

4.6 

Heterosexual  men 

38.2 

4.4 

Heterosexual  women 

49.2 

3.3 

Race  or  ethnicity 

White 

56.1 

4.6 

Latino  or  Latina 

24.6 

3.0 

Black  or  African  American  . . 

10.4 

1.8 

Asian  or  Pacific  Islander  .... 

4.6 

1.6 

American  Indian  or  Alaskan  . 

0.7 

10.0 

Age,  yr 

<19  

12.6 

6.2 

20-29  

42.7 

3.7 

30-39  

26.1 

4.0 

40-19 

12.6 

2.4 

50-59  

4.1 

1.0 

>60  

1.6 

0.4 

•Comparisons  are  of  demographic  characteristia  for  methamphetamine  use  during  sex 
by  test;  all  differences  are  significant  (P  < .0001 ). 

level.  Statistical  analyses  were  performed  with  the  SAS 
software  version  6.10." 

Results 

Sample  Characteristics 

The  study  population  included  slightly  fewer  women 
(49.2%)  than  men  (50.8%).  As  shown  in  Table  1,  gay 
men  represented  6.2%  of  the  subjects,  6.3%  were  bisex- 
ual men,  and  38.2%  were  heterosexual  men.  Subjects 
were  more  likely  to  be  white  (56.1%),  followed  by 
Latino  or  Latina  (24.6%),  and  black  or  African 
American  (10.4%).  More  than  half  of  the  subjects  were 
younger  than  30  years.  A total  of  2,830  persons,  or 
1 .1%  of  the  subjects,  tested  positive  for  HIV  antibodies. 

Sample  Characteristics  by  Methamphetamine  Use 

Methamphetamine  use  during  sex  was  reported  by 
3.8%  of  subjects.  The  second  column  of  Table  1 shows 
that  bisexual  and  heterosexual  men  were  more  likely  to 
have  used  methamphetamines,  followed  by  heterosexu- 
al women.  By  race  or  ethnicity,  a greater  percentage  of 
American  Indian  or  Alaskan  and  white  subjects  reported 
methamphetamine  use.  Methamphetamines  were  used 
more  by  younger  than  older  subjects. 

Sexual  Behaviors  and  History  of  Sexually  Transmitted 
Disease 

Table  2 shows  that  methamphetamine  use  was  relat- 
ed to  the  number  of  sexual  partners.  Across  the  four  sex- 


ual risk  categories,  users  of  methamphetamines  reported 
significantly  more  sexual  partners  during  the  past  year 
than  nonusers. 

Significant  differences  were  found  for  a history  of 
anal-receptive  and  -insertive  intercourse  by  methamphet- 
amine use.  Most  (81%)  gay  men  using  methampheta- 
mines reported  anal-receptive  intercourse,  compared 
with  70%  for  non-methamphetamine  users  (P  < .0001). 
Among  heterosexual  men,  users  of  methamphetamines 
were  more  likely  to  have  participated  in  anal  sex  with 
women  than  nonusers  (27.1%  versus  14.4%;  P < .0001). 
Similarly,  a greater  percentage  (31.2%  versus  15.9%)  of 
female  methamphetamine  users  compared  with  nonusers 
engaged  in  anal  receptive  intercourse  (P  < .0001 ). 

The  data  presented  in  Table  3 indicate  that  metham- 
phetamine use  was  inversely  associated  with  condom 
use,  regardless  of  sexual  risk  category  or  type  of  inter- 
course (vaginal,  anal-receptive,  or  anal-insertive). 
Across  the  sexual  risk  categories,  methamphetamine 
users  were  at  least  twice  as  likely  to  have  had  sex  with  a 
prostitute  and  to  have  received  money  or  drugs  for  sex. 
In  addition,  methamphetamine  users  were  four  times 
more  likely  to  have  had  sex  with  an  IDU.  Finally, 
methamphetamine  users  were  slightly  more  likely  to 
have  had  an  STD. 

Given  the  similarity  in  findings  across  the  sexual  risk 
categories  from  Table  3,  we  decided  to  collapse  the  data 
when  investigating  the  influence  of  methamphetamine 
use  on  sexual  behaviors  in  relation  to  the  use  of  other 
noninjection  drugs.  Table  4 shows  the  results  of  the  mul- 
tivariate models  with  cocaine,  alcohol,  and  marijuana 
use  during  sex  included  as  predictor  variables. 
Methamphetamine  use  remained  a correlate  of  sexual 
risk-taking  behaviors  and  STD  diagnosis  when  control- 
ling for  the  effects  of  the  use  of  cocaine,  alcohol,  and 
marijuana.  In  fact,  methamphetamine  use  was  the  most 
significant  predictor  of  condom  use  and  having  had  sex 
with  a partner  who  injected  drugs. 

HIV  Seroprevalence 

Among  gay  and  bisexual  men,  methamphetamine  use 
was  significantly  associated  with  the  risk  of  sexual  HIV 


TABLE  2— Mean  Number  of  Sexual  Partners  In  Past  12  Months 
by  Methamphetamine  Use  During  Sex 

Mean  Number  of  Partners 

Sexuai  Partner 

Methamphetamine 

Use 

Methamphetamine 
User,  No 

t Vaiue 

Cay  men 

13.6 

6.9 

5.9* 

Bisexual  men 

9.8 

6.0 

5.4* 

Heterosexual  men  . . 

4.5 

2.9 

10.6* 

Heterosexual  women 

4.5 

2.4 

10.9* 

Total 

5.3 

3.1 

16.3* 

•P<.0001. 
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TABLE  3.— Multivariate  Analyses  of  Sexual  Behaviors  and  History  of  Sexually  Transmitted  Disease  by 
Methamphetamine  Use  During  Sex  (odds  ratio  [99%  Cl])*f 

Sexual  Behavior 

Coy  Men 

Bisexual  Men 

Heterosexual  Men 

Heterosexual  Women 

Always  used  condoms  during  vaginal  intercourse 

— 

0.6  (0.4,  0.8) 

0.4  (0.4,  0.5) 

0.5  (0.5,  0.6) 

Always  used  condoms  during  anal-receptive  intercourse 

. .0.5  (0.3,  0.6) 

0.7  (0.5,  0.9) 

— 

0.5  (0.4,  0.7) 

Always  used  condoms  during  anal-insertive  intercourse  . 

. .0.5  (0.4,  0.7) 

0.6  (0.4,  0.7) 

0.5  (0.4,  0.7) 

— 

Had  sex  with  a prostitute 

..3.3  (2.1,  5.0) 

2.4  (1.9,  2.9) 

2.0  (1.8,  2.2) 

3.8  (2.8,  5.0) 

Received  money  or  drugs  for  sex  

. .4.3  (3.3,  5.7) 

3.4  (2.3,  4.9) 

2.5  (1.8,  3.5) 

6.7  (5.6,  8.1) 

Had  sex  partner  who  injected  drugs 

. .5.0  (3.6,  6.9) 

4.2  (3.4,  5.2) 

4.4  (4.0,  4.9) 

4.7  (4.3,  5.1) 

Had  sexually  transmitted  disease 

..1.6  (1.0,  2.6) 

1.7  (1.3,  2.4) 

1.4  (1.2,  1.6) 

1.7  (1.5,  1.9) 

•Models  include  race  or  ethnicity  and  age. 

tOdds  ratios  compare  methamphetamine  use  versus  no  methamphetamine  use  during  sex. 

infection  (model  1 , Table  5).  The  seropre valence  of  HIV 
was  significantly  higher  for  bisexual  men  who  had  used 
methamphetamines,  compared  with  non-methampheta- 
mine  users,  in  model  2.  which  included  the  use  of  other 
substances  during  sex. 

Discussion 

We  found  methamphetamine  use  during  sex  related  to 
risky  sexual  behaviors  regardless  of  sex,  age,  race  or  eth- 
nicity, or  sexual  orientation  among  persons  who  never 
injected  drugs.  Gay,  bisexual,  and  heterosexual  men  and 
heterosexual  women  who  used  methamphetamines  report- 
ed a greater  number  of  sex  partners  than  non-metham- 
phetamine  users.  These  findings  are  not  accounted  for 
solely  by  indiscriminate  dating,  for  methamphetamine 
users  were  more  often  involved  in  transactions  of  money 
or  drugs  for  sex.  Users  were  also  more  likely  to  have  had 
sex  with  a partner  who  injected  drugs.  In  addition,  a 
greater  percentage  of  heterosexual  male  and  female  sub- 
jects who  used  methamphetamines  participated  in  anal 
intercourse.  Persons  reporting  a history  of  methampheta- 
mine use,  however,  used  condoms  less  often  during  vagi- 
nal, anal-receptive,  and  anal-insertive  intercourse. 


Our  findings  of  sexual  risk-taking  behaviors  by  the 
use  of  methamphetamines  in  models  that  included  the 
use  of  cocaine  (and  “crack”),  alcohol,  and  marijuana  sug- 
gest that  the  relationship  between  methamphetamine  use 
and  an  increased  risk  of  sexual  HIV  infection  is  indepen- 
dent of  the  use  of  other  drugs.  There  are  at  least  four 
explanations  for  this  association.  First,  methampheta- 
mine users  exchange  sex  for  money  or  drugs  to  support  a 
drug  habit.  Second,  it  is  possible  that  methamphetamine 
use  is  one  of  a number  of  behaviors,  including  sexual  risk 
taking,  sought  out  by  persons  who  are  risk  takers  by 
nature.  Third,  persons  may  use  methamphetamines 
specifically  to  reduce  social  inhibitions  and  heighten  sex- 
ual pleasure  and  performance  (see  L.  E.  Klosinski, 
“Crystal  Crisis,”  Positive  Living,  October  1996,  pp  1 , 12, 
and  14).  Fourth,  the  reported  increase  in  energy,  sexual 
arousal  and  performance,  and  atypical  sexual  behaviors 
linked  to  methamphetamine  use’-*  ‘^  could  translate  into 
seeking  sexual  gratification  from  numerous  partners. 
Moreover,  the  euphoric  effects  of  methamphetamines 
may  also  cloud  a user’s  judgment  about  the  possible 
repercussions  of  unsafe  sexual  intercourse. 

The  consequences  of  such  behavior  include  contract- 
ing an  STD,  including  HIV.  Across  all  four  sexual  risk 


TABLE  4— Multivariate  Analyses  of  Sexual  Behaviors  and  History  of  Sexually  Transmitted  Disease  by  Methamphetamine  and  Other  Drug  Use 

During  Sex  (odds  ratio  [99%  Cl])* 

Sexual  History 

Drug  Use  During  Sex 

Methamphetamines 

Cocaine 

Alcohol 

Marijuana 

Always  used  condoms  during  vaginal  intercourse 

0.5  (0.5,  0.6) 

0.8  (0.7,  1.0) 

1.0  (0.9,  1.0) 

0.9  (0.9,  0.9) 

Always  used  condoms  during  anal-receptive  intercourse  . 

0.6  (0.5,  0.7) 

0.6  (0.5,  0.8) 

1.0  (1.0,  1.1) 

1.0  (0.9, 1.0) 

Always  used  condoms  during  anal-insertive  intercourse  . 

0.6  (0.5,  0.7) 

0.7  (0.5,  0.9) 

1.0  (0.9,  1.1) 

0.8  (0.8,  0.9) 

Had  sex  with  a prostitute 

1.3  (1.2,  1.5) 

2.4  (2.1,  2.6) 

1.8  (1.7,  1.8) 

1.3  (1.3, 1.4) 

Received  money  or  drugs  for  sex  

2.4  (2.1,  2.7) 

4.1  (3.6,  4.6) 

1.1  (0.99,  1.2) 

1.8  (1.7,  2.0) 

Had  sex  partner  who  injected  drugs 

2.9  (2.7,  3.1) 

1.8  (1.7,  2.0) 

1.2  (1.1,  1.2) 

1.4  (1.4, 1.5) 

Had  sexually  transmitted  disease 

1.2  (1.1,  1.4) 

1.2  (1.1,  1.4) 

1.2  (1.1,  1.2) 

1.2  (1.1,  1.2) 

•Models  include  race  or  ethnicity  and  age. 
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TABLE  5— Multivariate  Analyses  of  Sexual  HIV  Infection  by  Methamphetamine  Use  During  Sex 


Sexual  Partner 

HIV  Seroprevalence 

Model  1 ' 

Model  2f 

Methamphetamine  Use,  % 

No  Methamphetamine  Use,  % 

Odds  Ratio  (99%  Cl) 

Gay  men 

11.9 

6.4 

1.9  (1.3,  2,9) 

1.5  (0.9,  2.3) 

Bisexual  men 

6.9 

5.0 

1.6  (1.1,  2.3) 

1,5  (1.0,  2.2) 

Heterosexual  men 

0.5 

0.5 

1.4  (0.8,  2.5) 

1,6  (0.9,  2,8) 

Heterosexual  women 

0.2 

0.3 

1.0  (0.4,  2.2) 

0.7  (0.3,  1.6) 

Total 

1.3 

1.0 

1.5  (1.2,  1.9) 

1.3  (1.0, 1.7) 

•Controlled  for  race  or  ethnicity,  age,  and  possible  infection  through  blood  exposure  (such  as  piercing,  occupational,  or  transfusion). 


categories,  methamphetamine  users  were  more  likely  to 
report  being  diagnosed  as  having  an  STD.  Among  bisex- 
ual men,  our  data  suggest  that  the  increased  sexual  risk 
taking  associated  with  methamphetamine  use  may  have 
been  responsible  for  sexual  HIV  infections.  Our  findings 
for  heterosexual  subjects— especially  regarding  condom 
use  among  men,  prostitution  among  women,  and  sex 
with  IDUs  among  both  men  and  women  — indicate  that 
methamphetamine  use  may  contribute  to  the  incidence 
of  HIV  infection  in  the  non-injection  drug-using  hetero- 
sexual population. 

By  omitting  data  for  IDUs,  we  were  able  to  show  that 
methamphetamine  use  is  related  to  sexual  HIV  infec- 
tions and  that  the  sexual  practices  reported  for  metham- 
phetamine-using  IDUs^"'°  are  applicable  to  non-IDUs, 
both  heterosexual  and  homosexual.  Thus,  the  mode  of 
administration  (injection  versus  noninjection;  that  is, 
snorting,  smoking,  or  swallowing)  appears  to  be  extra- 
neous to  sexual  risk-taking  behaviors  and  effects.  With 
the  realization  that  methamphetamine  use  has  been  relat- 
ed to  unsafe  injection  practices, the  importance  of 
including  methamphetamine  prevalence  in  epidemiolog- 
ic profiles  and  prevention  strategies  becomes  apparent. 

Although  one  of  the  strengths  of  this  study  is  the  con- 
sistency of  results  across  the  four  sexual  risk  categories, 
our  method  suffers  from  weaknesses.  The  study  popula- 
tion consisted  of  sexually  active  persons  who  chose  to  be 
tested  for  HIV  during  the  18-month  study  period.  Thus, 
the  findings,  including  rates  of  methamphetamine  use 
and  related  influences  on  sexual  behaviors  and  condom 
use,  may  not  be  representative  of  a larger  population.  Our 
self-reported  data  are  also  subject  to  inaccuracies.  Clients 
being  tested  for  HIV  are  asked  to  provide  extensive  risk- 
related  information  under  what  can  be  anxiety-provoking 
conditions.  The  fear  of  possible  HIV  infection  and  the 
focus  on  learning  one’s  HIV  status  as  soon  as  possible 
may  interfere  with  the  ability  or  willingness  to  provide  a 
clear  history  of  personal  risk  before  the  blood  specimen 
is  drawn.  In  addition,  acknowledging  methamphetamine 
use  is  admitting  to  an  illegal  activity,  and  its  relevance  to 
an  HIV-risk  assessment  may  not  be  appreciated  by  a 
client.  Consequently,  the  prevalence  of  methampheta- 
mine use  in  our  study  population  may  be  understated.  On 


the  other  hand,  clients  may  be  more  honest  with  HIV 
counselors  than  with  interviewers  in  more  formal 
research  situations  because  they  may  seek  to  build  a 
cooperative  relationship  with  the  counselor  and  obtain 
answers  to  worrisome  questions  and  the  benefits  of  per- 
sonalized HlV-prevention  recommendations. 

Health  educators  should  address  promoted  or  expe- 
rienced positive  responses  (such  as  elevated  sexual 
experience  and  performance)  to  methamphetamines 
when  designing  HIV-prevention  messages.  Future 
research  should  assess  the  motivations  for  using 
methamphetamines.  Researchers  should  also  focus 
more  directly  on  the  history,  patterns,  and  levels  of  use 
in  relation  to  subsequent  injection  and  sexual  behav- 
iors. For  example,  what  percentage  of  casual,  low-dose 
users  who  seek  nonsexual  outcomes  (appetite  suppres- 
sion or  elevated  job  performance)  from  methampheta- 
mines progress  to  high-dose  binges  or  more  rapid 
modes  of  administration  (such  as  injection),  and  at 
what  point  are  sexual  behaviors  affected? 
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A Case  Series  of  71  Patients  Referred  to  a Hospital- 
Based  Occupational  and  Environmental  Medicine 
Clinic  for  Occupational  Asthma 

STEPHANIE  WHEELER,  MD;  LINDA  ROSENSTOCK,  MD,  MPH;  ond  SCOTT  BARNHART,  MD,  MPH,  Seattle,  Washington 


In  a ten-year  period  at  the  Occupational  and  Environmental  Medicine  Program  (OEMP)  of  the  Univer- 
sity of  Washington  in  Seattle,  71  patients  were  determined  by  attending  physicians  to  have  work-re- 
lated asthma.  In  this  cross-sectional  descriptive  study,  we  describe  these  patients.  Data  were  obtained 
from  a database  maintained  by  the  OEMP  and  from  chart  reviews.  We  found  that  the  three  most  com- 
mon specific  agents  causing  asthma  were  isocyanates,  red  cedar,  and  crabs.  At  least  one  pulmonary 
function  study  was  available  for  all  patients  and  was  positive  in  56  patients  (79%).  Among  the  71 
asthma  cases  reported  in  this  article,  18  (25%)  were  attributed  to  reactive  airways  dysfunction  syn- 
drome (RADS);  19  (27%)  to  exacerbation  of  pre-existing  asthma;  27  (38%)  to  sensitization;  and  7 
(10%)  had  undetermined  causes.  We  conclude  that  occupational  asthma  presents  as  a result  of  diverse 
exposures  in  multiple  work  settings  and  with  an  array  of  characteristics.  Prevention  efforts  need  to 
recognize  this  diversity. 

(Wheeler  S,  Rosenstock  L,  Barnhart  S.  A case  series  of  71  patients  referred  to  a hospital-based  occupational  and  environ- 
mental medicine  clinic  for  occupational  asthma.  West  J Med  1 998;  1 68:98-1 04) 


Occupational  asthma  is  one  of  the  most  common  work- 
related  diseases.'  Although  the  overall  prevalence  of 
occupational  asthma  is  unknown,  it  is  estimated  that  up  to 
15%  of  all  adult-onset  asthma  can  be  attributed  to  occu- 
pational exposures.^  As  the  number  of  agents  (particular- 
ly synthetic  chemicals)  introduced  to  the  workplace  rises, 
the  number  of  occupational  asthma  cases  is  also  likely  to 
rise.  Although  during  the  last  few  decades  considerable 
advances  have  been  made  in  its  diagnosis,  occupational 
asthma  remains  underrecognized.  At  the  same  time,  the 
number  of  hospital-based,  academically  affiliated  occupa- 
tional medicine  clinics  providing  services  to  patients  with 
work- related  diseases  has  risen.' 

Although  there  have  been  surveillance  studies  of 
occupational  respiratory  diseases  and  occupational  asth- 
ma,^'* clinical  series  of  patients  affected  by  occupational 
asthma  have  largely  been  confined  to  groups  of  workers 
reacting  to  single  specified  agents.^  We  report  here  a 
cross-sectional  descriptive  study  of  71  patients  with 
occupational  asthma  seen  in  the  University  of 
Washington  OEMP  over  a ten-year  period. 

Methods 

The  potential  study  population  was  identified  from 
information  contained  in  a database  maintained  by  the 


OEMP  at  the  University  of  Washington.  The  OEMP  has 
used  a computerized  data  base  since  the  clinic  began  in 
July  1981.  This  database  contains  routine  demographic 
data  and  coded  information  regarding  a patient’s  referral 
source,  occupation  and  industry,  employer  name,  expo- 
sures, and  work-related  diagnoses.  When  applicable, 
each  diagnosis  is  associated  with  a specific  exposure  and 
contains  a physician-derived  determination  of  how  like- 
ly it  was  that  the  diagnosis  was  work-related  (“none,” 
“possible,”  “probable,”  and  “definite”).  Conditions 
believed  to  be  readily  attributable  to  nonoccupational 
causes  were  generally  excluded  from  the  database.'  All 
coding  of  clinical  patient  information  was  done  by 
attending  physicians.  The  clinic  industrial  hygienist 
often  assisted  with  job  exposure  data. 

Between  July  1981  and  July  1991,  1540  people  were 
seen  in  the  diagnostic  OEMP  clinic,  and  126  were  iden- 
tified as  possibly  having  occupational  asthma.  Of  these, 
7 1 had  asthma  determined  to  be  “definitely”  or  “proba- 
bly” work-related.  These  71  individuals  form  the  study 
group  on  which  we  report  herein. 

For  the  purposes  of  this  study,  we  define  occupational 
asthma  as  a condition  that  meets  the  following  criteria;  a 
patient  has  asthma  and  an  association  between  symptoms 
and  the  workplace,  either  documented  with  specific  test- 
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ABBREVIATIONS  USED  IN  TEXT 

RADS  = Reactive  Airways  Disease  Syndrome 

OEMP  = Occupational  and  Environmental  Medicine  Program 

FEV|  = Forced  expiratory  volume  in  I second 

IgE  = Immunoglobulin  E 


ing  or  by  clinical  history;  there  has  been  a workplace 
exposure,  with  an  association  between  asthma  symptoms 
and  exposure  to  some  process,  substance,  or  environment 
at  work;  there  are  work-related  changes  in  spirometry  or 
peak  flow  results;  or  there  is  a positive  response  to 
bronchial  provocation  testing  with  the  agent  to  which  the 
patient  was  exposed  at  work.  A positive  methacholine 
challenge  test  was  used  to  support  a diagnosis  of  asthma, 
but  was  not  a necessary  criterion  for  its  presence. 

Demographic  data,  as  recorded  by  clinic  attending 
physicians,  were  obtained  from  information  coded  in 
the  database  and  from  job  description  and  exposure 
data.  Additional  clinical  data  were  derived  from  patient 
chart  reviews  and  included  information  regarding  the 
patient’s  smoking  history,  workers’  compensation  sta- 
tus, medication  use,  and  symptoms,  as  well  as  the  rela- 
tionship of  the  symptoms  to  workplace  exposures,  the 
agent  suspected  of  causing  the  asthma,  the  presumed 
pathogenic  mechanism  (sensitization,  irritation,  or 
exacerbation  of  preexisting  asthma),  and  the  exposure 
parameters  (type,  onset,  duration).  Information  regard- 
ing the  presence  of  atopy  was  also  obtained,  with  atopy 
considered  to  exist  if  the  patient’s  history  included  one 
or  more  of  the  following:  childhood  asthma,  childhood 
eczema,  seasonal  rhinitis,  or  skin  tests  positive  for 
common  environmental  allergens.  A standard  allergy 
panel  of  skin  tests  was  not  used  in  the  clinic  at  that 
time,  nor  were  more  specific  allergens  similar  to  work- 
place allergens  available. 

The  association  between  symptom  patterns  and 
work-relatedness  was  considered  positive  if  the  patient 
reported  one  or  more  of  the  following:  symptoms 
occurred  at  work  only;  symptoms  worsened  on  Monday 
mornings;  symptoms  improved  on  weekends  or  vaca- 
tions; symptoms  only  occurred  in  the  evenings  of  work- 
days; symptoms  worsened  during  the  course  of  each 
work  week;  or  symptoms  resolved  after  a change  in  the 
work  environment.  The  presumed  pathogenic  mecha- 
nism (such  as  sensitization  based  on  an  immunologic 
exposure  or  reaction  to  an  allergen)  was  determined  on 
a clinical  basis  by  the  examining  physician;  this  infor- 
mation was  taken  from  the  patient’s  chart. 

Spirometry  data  and  the  degree  of  bronchodilator 
responsiveness  were  recorded  for  all  patients. 
Spirometry  data  were  included  only  if  American 
Thoracic  Society  criteria  for  reproducibility  and  reliabil- 
ity were  met.^  Results  of  a methacholine  challenge  test 
were  considered  positive  if  the  concentration  that 
induced  a fall  of  20  percent  (PC20)  in  the  results  of  a 
FEV|  (forced  expiratory  volume  in  1 second)  test  was  8 
mg  per  ml  or  less.* 


Specific  provocation  testing  was  performed  in  an 
environmental-challenge  chamber.  Each  challenge 
procedure  included  a control  period  of  exposure  to  fil- 
tered air,  followed  by  exposure  to  progressively 
increasing  doses  that  sought  to  re-create  the  workplace 
exposures.  Spirometry  levels  were  measured  accord- 
ing to  American  Thoracic  Society  standards  before  the 
test  was  performed  and  at  periodic  intervals  through- 
out the  test.  Provocation  tests  in  which  the  FEV|  level 
decreased  by  more  than  10%  from  baseline  were  con- 
sidered to  be  positive  for  workplace  related  asthma. 
Serial  peak  flow  measurements  were  required  to  show 
a more  than  20%  variation  in  relation  to  work 
(decreasing  across  a work  shift  or  improving  during 
days  away  from  work)  to  be  considered  positive. 

Results 

Results  of  the  various  tests  administered  to  the  71 
patients  are  shown  in  Tables  1-8.  The  first  tables  outline 
information  regarding  the  patients’  age,  race,  gender, 
and  occupations,  as  well  as  the  presence  of  atopy. 
Important  to  note  are  the  many  different  workplace 
causative  agents  listed  in  Table  4. 

Table  5 outlines  the  mechanisms  involved  with  occu- 
pational asthma  and  the  accompanying  patient  charac- 
teristics. Overall,  the  age,  race,  and  gender  distribution 
among  the  subgroups  of  each  mechanism  was  similar, 
except  for  the  exacerbation  of  preexisting  asthma,  which 
was  more  common  in  women.  Smokers  were  evenly  dis- 
tributed among  all  subgroups  except  the  undetermined 
group,  which  was  overrepresented  by  smokers. 

Information  also  was  collected  on  whether  the  attend- 
ing physician  believed  the  causative  agent  to  be  acting 
as  either  an  irritant  or  a sensitizer.  Overall,  in  3 1 patients 
(44%)  the  agent  was  felt  to  be  a sensitizer;  in  38  patients 
(53%)  it  was  believed  to  have  been  an  irritant;  and  in  2 
patients  (3%)  it  was  not  classifiable  due  to  a lack  of  data 
in  the  patient’s  chart.  Table  6 reveals  the  most  frequent- 
ly associated  sensitization  agents. 

Dyspnea,  wheeze,  cough,  and  chest  tightness  were 
the  symptoms  extracted  from  the  patients’  charts.  Five 
patients  (7%)  were  symptom-free  at  the  time  of  evalua- 
tion but  had  experienced  symptoms  in  the  past,  and  54 
(76%)  were  currently  on  medication  — 34  (63%)  on 
inhaled  bronchodilators;  9 (17%)  on  inhaled  steroids; 
and  8 (15%)  on  systemic  corticosteroids.  Table  7 out- 
lines in  further  detail  the  patterns  of  these  symptoms. 

Exposure  and  Time  from  Exposure  to  Symptoms 

Information  about  the  time  elapsed  from  the  first  sus- 
pected causative  agent  exposure  to  the  to  the  onset  of 
symptoms  was  available  for  68  patients;  among  these 
the  range  was  from  immediate  onset  in  8 patients  (11%), 
all  of  whom  were  diagnosed  with  RADS,  to  28  years, 
reported  by  1 patient  ( 1 %).  The  elapsed  time  was  report- 
ed as  being  five  years  or  less  in  52  (77%)  of  the  patients. 
Eight  patients  (11%)  reported  only  a single  exposure  to 
the  agent  in  question.  The  time  elapsed  from  the  onset  of 
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TABLE  1 —Characteristics  Of  Patients  With  Occupational 
Asthma  (n  = 71) 


Characteristic  Number  of  Patients  (%) 


Sex 

Male 53  (74.6) 

Female  18(25.4) 

Race 

White 57(80.3) 

Black 6 (8.5) 

Hispanic 2 (2.8) 

Asian/Pacific  Islander 2 (2.8) 

Native  American  4 (5.6) 

Smoking 

Never-Smoker 23  (32.4) 

Ex-Smoker 32  (45.1) 

# Years  Quit  (Mean  + SD) 9 ±7 

Pack  Years  (Mean  ± SD)  23  ± 22 

Current  Smoker 16  (22.5) 

Pack  Years  (Mean  ± SD)  22  + 21 

Atopy 24  (33.8) 

Age  (Mean  ± SD)  44  ± 1 3 


symptoms  to  a clinic  evaluation  was  available  for  67 
patients.  On  average,  4.5  years  had  elapsed,  although  3 
patients  (4.5%)  were  evaluated  within  one  month  of 
symptom  onset,  and  1 patient  had  been  experiencing 
symptoms  for  22  years.  Only  14  patients  (21%)  were 
evaluated  within  6 months  of  the  onset  of  symptoms. 

At  the  time  of  first  clinic  evaluation,  34%  of  the 
patients  were  still  exposed  to  the  offending  agent  in  the 
workplace.  Of  the  patients  no  longer  exposed,  17 
patients  (36%)  were  on  sick  leave  or  disability,  16  (34%) 
had  moved  to  a different  job,  10  had  quit  (21%),  and  7 
(15%)  had  been  fired.  In  2 cases  (4%)  the  agent  in  ques- 
tion had  been  eliminated,  and  in  2 cases  (4%)  protective 
equipment  was  introduced  and  used. 

Pulmonary  Function  and  Diagnostic  Testing 

Assessment  of  the  patients’  pulmonary  functions  was 
most  often  performed  using  spirometry  with  bron- 
chodilator  responsiveness  (Table  8).  The  4 patients  with 
negative  methacholine  challenge  test  results  were  all 
found  to  have  evidence  of  asthma  on  another  objective 
test.  Six  patients  (9%)  underwent  a specific  agent  chal- 
lenge test;  5 (7%)  tests  were  positive,  meaning  that  they 
displayed  a 10%  or  greater  decline  in  FEVj.  The  agents 
used  in  these  challenge  tests  were  polyurethane  foam  (n 
= 2),  and  red  cedar  dust,  fir  dust,  carbonless  copy  paper, 
and  epoxy  (each  represented  once).  Thirty-six  patients 
(51%)  had  a spirometry  test  on  at  least  two  occasions;  33 
of  the  36  (92%)  had  an  FEVj  variation  of  at  least  10% 
between  tests.  Five  patients  (7%)  underwent  measure- 
ment of  serial  peak  expiratory  flow  rates  over  the  course 
of  a workday;  among  those  patients,  3 (60%)  showed  at 
least  a 20%  work-related  variability.  Overall,  56  patients 
(79%)  had  at  least  one  abnormal  pulmonary  test. 


Discussion 

The  distribution  of  our  patients  by  job  and  industry  is 
similar  to  that  reported  for  all  patients  seen  in  the  occu- 
pational medicine  clinic.'  Additionally,  the  agents  impli- 
cated in  causing  or  aggravating  asthma  are  similar  to 
those  described  elsewhere.  They  reflect  the  diverse  eco- 
nomic base  in  the  Pacific  Northwest,  which  includes  the 
timber,  maritime  and  fishing,  and  manufacturing  and 
aerospace  industries.^'’ 

The  specific  agents  that  are  irritant  substances  are  most 
often  associated  with  RADS.  Known  sensitizers,  such  as 
isocyanates  and  red  cedar  dust,  are  most  often  associated 
with  sensitization  asthma.  Both  sensitizers  and  irritants 
were  related  to  an  exacerbation  of  preexisting  asthma.  It 
should  be  noted  that  some  crossover  was  found  with  cer- 
tain agents  thought  to  cause  asthma  by  more  than  one 
mechanism.  Isocyanates,  a common  denominator  in  both 
RADS  and  sensitization  asthma,  provide  an  example  of 
this  crossover.  These  findings  are  similar  to  data  reported 
elsewhere.’-^  Not  all  cases  were  associated  with  a specific 
agent;  the  inability  to  identify  a specific  agent,  however, 
should  not  preclude  attributing  asthma  to  an  occupational 
environment.  Cases  in  which  the  causative  agent  is  not 
easily  identified  emphasize  the  need  for  extra  focus  on 
other  measures  to  deal  with  work-related  asthma — 
through  cross-shift  spirometry,  for  instance. 

The  role  of  atopy  in  asthma  varies  according  to 
agents  and  mechanisms.^'"  Atopy  apparently  is  an 
important  risk  factor  both  in  cases  of  occupational  asth- 
ma caused  by  high  molecular  weight  compounds^  and  in 
cases  of  asthma  caused  by  low  molecular  weight  agents 
that  act  as  haptens  via  IgE  hypersensitivity  (such  as  plat- 
inum salts).  The  risk  of  occupational  asthma  caused  by 


TABLE  2— Most  Common  Occupations  Of  Occupational  Asthma 
Patients 

Occupation 

Number  of  Patients  (%) 

Painter  (Shipyard,  Auto) 

7 (9.9) 

Plumber,  Pipefitter  

6 (8.5) 

Assembler,  Fabricator  

6 (8.5) 

janitor,  Cleaner 

4 (5.6) 

Machine  Operator,  Machinist  

4(5.6) 

Machine  Operator,  Misc 

4(5.6) 

Mechanic,  Industrial  

3 (4.2) 

Construction,  Laborer  

3 (4.2) 

Manager,  Engineer  

2 (2.8) 

Sales  Occupations 

2 (2.8) 

Supervisors,  Business 

2 (2.8) 

Food  Service,  Cook  

2 (2.8) 

Forestry  Worker 

2 (2.8) 

Mechanic,  Auto 

2 (2.8) 

Carpenter 

2 (2.8) 

Shipfitter 

2 (2.8) 

Shipscaler 

2 (2.8) 

Other 

16(22.5) 

Total  

55  (77.5) 
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TABLE  i— Common  Industries  Employing  Occupational  Asthma 
Patients 


Industry  Number  of  Patients  (%) 


Construction 8(11.3) 

Shipbuilding  8(11.3) 

Automotive/Painting  6 (8.5) 

Airplane  Manufacturing  6 (8.5) 

Fabrication/Metal 5 (7.0) 

Pulp  and  Paper  Manufacturing 4 (5.6) 

Lumber/Building  Material 4 (5.6) 

Electronics  Manufacturing  3 (4.2) 

Grocery  Store/Misc 3 (4.2) 

Federal/State  Government  3 (4.2) 

Other  21  (29.6) 

Total  71  (100) 


such  low  molecular  weight  compounds  as  isocyanates* 
and  red  cedar,''  however,  does  not  appear  to  be 
increased  because  of  atopy. 

As  we  expected,  a large  number  of  atopic  patients 
(41 , or  58%)  showed  exacerbation  of  preexisting  asthma 
as  the  primary  mechanism  of  their  occupational  asthma. 
Unlike  Tarlo  and  Broder,^  we  did  not  find  atopic  patients 
overrepresented  in  other  categories  such  as  sensitization. 
(Tarlo  and  Broder  found  a significant  increase  in  the 
number  of  atopic  patients  among  those  with  occupation- 
al asthma  attributed  to  a specific  sensitizer.)  The  differ- 
ence in  results  could  be  due  to  a different  patient  classi- 
fication systems:  Tarlo  and  Broder  did  not  include  a 
patient  group  with  asthma  exacerbation.  The  difference 
may  also  reflect  our  caution  in  attributing  new  sensitiza- 
tion to  our  patients  who  had  preexisting  asthma. 

The  role  of  smoking  also  appears  to  vary  depending 
on  the  agent  and  the  mechanism.  For  instance,  smoking 
is  considered  to  be  a risk  factor  for  occupational  asthma 
caused  by  high  molecular  weight  compounds  and  those 
mediated  by  IgE  mechanisms,  but  not  by  red  cedar  and 
toluene  diisocyanate. '"Overall,  in  our  study,  the  number 
of  smokers  was  fairly  evenly  distributed  across  the  dif- 
ferent mechanism  groups;  but  of  the  4 mechanism 
groups,  the  “undetermined”  group  contained  the  highest 
percentage  of  active  smokers.  It  is  likely  that  the  diag- 
nostic uncertainty  in  this  subgroup  is  due  to  difficulties 
in  attributing  mechanisms  to  current  or  former  smokers, 
since  smoking  may  contribute  to  preexisting  airway  dis- 
ease. Other  studies  have  demonstrated  a low  proportion 
of  smokers  in  patients  with  sensitization  asthma^"  and  a 
high  proportion  of  smokers  in  patients  with  RADS."  '^ 
The  patients  in  our  study  had  a smoking  history  similar 
to  the  patients  in  the  other  studies  (49,  or  69%,  were  past 
or  current  smokers);  however,  the 'number  of  current 
smokers  was  relatively  low  for  sensitization  asthma  (13, 
or  18%),  RADS  (13,  or  18%),  and  asthma  exacerbation 
(15,  or  21%). 

The  study  by  Tarlo  and  Broder^  found  a similar  pro- 
portion of  patients  with  sensitizer-induced  occupational 


asthma  as  did  we  (33%  and  39%,  respectively).  They 
reported  a smaller  number  of  patients  with  RADS,  how- 
ever; it  appeared  to  be  the  mechanism  at  work  in  only 
6%  of  their  patients,  compared  to  the  24%  (17  patients) 
that  we  observed  in  our  series. 

Over  half  of  our  patients  (38,  or  53%)  reported  that 
symptoms  improved  on  weekends  and/or  that  symptoms 
resolved  after  time  away  from  work  (24,  or  34%), 
occurred  only  at  work  (14,  or  20%),  or  were  worse  at 
work  (7,  or  10%).  Our  case  series  cannot  address  the 
likelihood  that  those  with  such  symptom  patterns  do 
have  occupational  asthma.  Malo  and  colleagues,'^  how- 
ever, have  shown  that  these  particular  symptom  patterns 
do  not  have  a very  high  positive  predictive  value  of  sen- 
sitizer-induced asthma.  Only  63%  of  patients  in  their 
study  with  these  patterns  had  occupational  asthma, 
according  to  objective  testing. 

There  was  a wide  range  in  the  reported  elapsed  time 
between  first  exposure  to  the  offending  agent  and  the 
onset  of  asthma.  The  eight  patients  reporting  an  imme- 
diate onset  of  symptoms  were  all  determined  to  have 
RADS,  consistent  with  the  suspected  mechanism  of 
acute  mucosal  injury  triggering  nonspecific  bronchial 
hyperresponsiveness.  The  remaining  patients  reported 
periods  ranging  from  several  weeks  to  28  years, 
although  most  (55,  or  77%)  experienced  the  onset  of 
asthma  within  five  years  of  their  first  exposure  to  the 
agent.  This  degree  of  latency  is  consistent  with  other 
reports.^'*  Most  patients  waited  more  than  six  months 
from  the  onset  of  symptoms  to  be  evaluated  at  the  clin- 
ic. This  lapse  of  time  made  it  difficult  to  evaluate  the  rel- 
evance of  the  patients’  symptoms  that  existed  at  that 


TABLE  4— Agents  Associated  With  Patients  With  Occupational 
Asthma 

Agents 

Number  of  Patients  (%) 

Fumes,  General 

9(12.7) 

Isocyanates  

8(11.3) 

Solvents/Hydrocarbons  

7 (9.9) 

Red  Cedar 

6 (8.5) 

Corrosive  Agents 

5 (7.0) 

Crabs 

3 (4.2) 

Formaldehyde 

3 (4.2) 

Polyaromatic  Hydrocarbons 

3 (4.2) 

Welding  Fumes  

3 (4.2) 

Inorganic  Dusts  

3 (4.2) 

Irritant  Gases 

3 (4.2) 

Asbestos  

3 (4.2) 

Organic  Dusts  

2 (2.8) 

Asphyxiant  Gases 

2 (2.8) 

Paint  Vapors 

2 (2.8) 

Epoxies 

2 (2.8) 

Plastic  Vapors 

1 (1.4) 

Other  Wood  

1 (1.4) 

Unknown 

5 (7.0) 

Total 

71  (100.0) 
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TABLE  5— Patient  Characteristics  By  Mechanism 

Total 

ms 

Exacerbation 

Sensitization 

Undetermined 

Characteristic 

(n  = 71) 

(n=  18)  (25%) 

(n=19)(27%) 

(n  = 27)  (38%) 

(n=7)(10%) 

Sex 

Male 

53  (74.6) 

12(66.7) 

11  (57.9) 

25  (92.6) 

5(71.4) 

Female  

18(25.4) 

6(33.3) 

8(42.1) 

2 (7.4) 

2 (28.6) 

Race 

White  

57  (80.3) 

15(83.3) 

16(84.2) 

20  (74.1) 

6 (85.7) 

Black 

6 (8.5) 

1 (5.6) 

1 (5.3) 

3(11.1) 

1 (14.3) 

Hispanic  

2 (2.8) 

1 (5.6) 

0 (0.0) 

1 (3.7) 

0 (0.0) 

Asian/Pacific  Islander 

2 (2.8) 

0 (0.0) 

0 (0.0) 

2 (7.4) 

0 (0.0) 

Native  American  

4 (5.6) 

1 (5.6) 

2(10.5) 

1 (3.7) 

0 (0.0) 

Smoking 

Never-Smoker 

23  (32.4) 

9 (50.0) 

5 (26.3) 

9 (33.3) 

0 (0.0) 

Ex-Smoker 

32  (45.1) 

6(33.3) 

10(52.6) 

13(48.1) 

3 (42.9) 

Current  Smoker 

16(22.5) 

3(16.7) 

4(21.1) 

5(18.5) 

4(57.1) 

ATOPY 

24  (33.8) 

2(11.1) 

14(73.7) 

6 (22.2) 

2 (28.6) 

ACE  (mean  + SD) 

44  + 13 

42  ±12 

48  + 

45  + 11 

42  + 15 

n = Total  number  of  patients  affected  by  specific  mechanism. 

point.  In  many  cases,  the  patient  had  already  left  the 
work  setting  associated  with  the  asthma,  obscuring  the 
work-relatedness  of  the  asthma  and  affecting  the  type 
and  usefulness  of  available  diagnostic  tests. 

Only  19  (27%)  of  the  patients  who  were  diagnosed  as 
having  occupational  asthma  by  clinic  physicians  in  our 
study  were  receiving  workers’  compensation.  Of  those 
not  receiving  workers’  compensation,  1 1%  had  received 
compensation  benefits  at  some  time  in  the  past.  (We  did 
not  evaluate  the  number  of  patients  receiving  compensa- 
tion after  diagnosis  of  occupational  asthma  at  this  clin- 
ic). These  findings  are  consistent  with  others,  and  they 
demonstrate  the  large  underestimation  of  the  number  of 
patients  with  occupational  asthma  when  using  data  from 
compensation  records  only.'-’*  The  inability  to  provide 
objective  data  on  many  patients  exists  for  several  rea- 
sons: they  have  left  work;  specific  bronchoprovocation 
testing  is  unavailable;  or  their  work-related  asthma  is  not 
currently  present.  This  may  result  in  the  misclassifica- 
tion  of  some  patients  as  having  occupational  asthma  or 
lead  to  the  mistaken  denial  of  insurance  benefits. 

We  recorded  a higher  percentage  of  tests  to  assess 
change  in  pre-  and  post-bronchodilator  FEV|  than  did 
Klees  and  colleagues  in  another  series  of  clinic  patients 
(92%  received  spirometry  in  our  study,  versus  their 
67%).  Our  percentage  of  abnormal  test  results  was  also 
higher  (65%  in  our  study,  compared  to  44%  in  their 
study).  In  addition,  the  use  of  a 10%  post-bronchodilator 
increase  in  FEV|  as  a criterion  for  asthma  may  be  too 
sensitive  and  insufficiently  specific,  which  may,  in  turn, 
result  in  an  overestimation  of  the  number  of  cases.  This 
criterion  has,  however,  been  used  by  others  in  Klees’s 
study.-'’  We  performed  methacholine  challenge  and  serial 
measurements  of  PEER  less  often  than  Klees  and  col- 
leagues, but  we  had  a higher  percentage  of  positive  test 
results;  60%  for  both  methacholine  and  PEER  values. 


versus  3 1 % and  18%,  respectively,  reported  by  Klees  and 
colleagues.  The  fewer  number  of  PEER  measurements  in 
our  series  may  be  explained  either  by  differences  in  the 
time  of  evaluation  of  the  patient  relative  to  the  onset  of 


TABLE  6.—  Most  Common  Agents  By  Mechanism  Mechanisms 

Agents 

Number  of  Patients  (%) 

RADS  (n  = 18) 

Fumes,  General 

4 (5.6) 

Solvents/Hydrocarbons  

2 (2.8) 

Corrosive  Agents 

3 (4.2) 

Formaldehyde 

3 (4.2) 

Irritant  Gases  

2 (2.8) 

Other 

4 (5.6) 

Exacerbation  (n  = 1 9) 

Fumes,  General 

4 (5.6) 

Solvents/Hydrocarbons  

2 (2.8) 

Corrosive  Agents 

2 (2.8) 

Polyaromatic  Hydrocarbons 

2 (2.8) 

Other 

9(12.7) 

Sensitization  (n  = 27) 

Isocyanates 

8(11.3) 

Solvents/Hydrocarbons  

2 (2.8) 

Red  Cedar  

6 (8.4) 

Crab 

3 (4.2) 

Other 

8(11.3) 

Undetermined  (n  = 7) 

Fumes,  General 

1 (1.4) 

Solvents/Hydrocarbons  

1 (1.4) 

Dusts,  General  

2 (2.8) 

Welding  Fumes 

1(1 .4) 

Asbestos  Dust 

1 (1.4) 

Plastic  Vapors  

1 (1.4) 
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TABLE  7.— Symptoms  In  Patient  With  Occupational  Asthma 

Number  ol  Patients  (%) 


Symptoms 

Dyspnea 63  (88.7) 

Wheeze 44  (62.0) 

Cough 42  (59.2) 

Chest  Tightness 21  (29.6) 

Symptom(s)  in  Past 5 (7.0) 

Symptom  Pattern 

Occurring  at  Work  Only 14  (19.7) 

Worse  on  Monday 5 (7.0) 

Improved  on  Weekday 38  (53.5) 

Occurring  only  in  the  evening 5 (7.0) 

Worse  during  work  week 7 (9.9) 

Resolves  while  away  from  work 24  (33.8) 

Time  Between  Initial  Exposure  And 
Symptom  Onset 

Immediate  onset 8 (1 1 .3) 

<1  month 22  (31.0) 

< 1 year 38  (53.5) 

< 5 years 55  (77.5) 

> 5 years 16  (22.5) 


symptoms  or  by  considering  whether  the  patient  was  still 
exposed.  These  results,  associated  with  a high  rate  of 
positivity,  raise  the  question  of  whether  some  modalities 
such  as  PEFR  testing  and  specific  bronchoprovocation 
are  underutilized  in  general  clinical  practice.  Only  6 spe- 
cific challenge  tests  were  administered,  and  4 (67%) 
were  positive.  So  few  tests  were  administered  most  like- 
ly because  of  the  complexity  of  such  testing. 

Fifteen  (21%)  of  our  patients  were  not  found  to 
have  at  least  one  positive  objective  test.  This  fact 
reflects,  in  part,  that  the  clinical  evaluation  of  many 
patients  took  place  a number  of  years  after  the  expo- 
sure to  the  suspected  agent  had  ended.  Sixty-nine 
patients  (97%)  had  symptoms  that  correlated  with 
exposures  at  work.  When  the  exposure  in  question 
occurred  long  before  the  evaluation,  a symptom  pat- 
tern was  the  evidence  for  work-relatedness  most  often 
available.  This  limitation  occurs  as  the  result  of  the 
lack  of  accessibility  to  different  workplaces  to  evalu- 
ate specific  agents  or  processes. 

It  is  also  possible  that  some  of  the  patients  were  mis- 
classified.  Although  there  are  many  difficulties  in 
obtaining  objective  data,  the  high  proportion  of  cases 
without  objective  results— associating  changes  in  lung 
function  with  exposure  — argues  for  the  more  active  pur- 
suit of  information  such  as  spirometry,  methacholine 
challenge,  and  serial  peak  flow  monitoring.  An  alterna- 
tive would  be  to  develop  highly  specialized  centers  for 
the  objective  evaluation  of  occupational  asthma;  these 
would  include  staff  and  facilities  available  for  specific 
bronchoprovocation.  This  option,  however,  is  very 
expensive.  Given  the  reliance  on  nonobjective  measures 


TABLE  Pulmonary  Function  Testing  (n  = 

7?) 

Test 

Test  Performed 

Test  Positive 

Bronchodilator  Responsiveness  . . 

. . . .65  (91.5) 

42  (64.6) 

Methacholine  Challenge 

. . . .10(14.1) 

6 (60.0) 

Specific  Challenge 

....6(8.5) 

5 (83.3) 

Spirometry  Variability 

. . . .36  (50.7) 

33(91.7) 

Serial  PEFRs 

....  5 (7.0) 

3 (60.0) 

At  Least  One  Objective  Test  .... 

. . . .71  (100.0) 

56  (78.9) 

in  our  series,  we  believe  that  an  increased  reliance  on 
objective  measures  for  diagnosis  and  attribution,  when 
available  and  feasible,  is  warranted. 

The  definition  of  occupational  asthma  generates  con- 
siderable controversy.  Some  exclude,  in  their  defini- 
tions, causes  of  variable  airflow  limitation  not  due  to 
sensitization,  such  as  RADS.  The  definition  of  occupa- 
tional asthma  we  used  in  our  study  includes  both  sensi- 
tization and  RADS;  we  used  both  to  establish  the  pres- 
ence or  absence  of  variable  airflow  limitation  and  its 
relation  to  workplace  exposures,  regardless  of  the  patho- 
physiologic mechanism. 

There  are  some  limitations  of  the  study  presented 
here.  One  limitation  is  selection  respondent  bias; 
patients  were  included  based  on  a physician’s  clinical 
assessment  of  the  likelihood  of  the  presence  (either 
probable  or  definite)  of  occupational  asthma. 
Additionally,  the  data  we  collected  depended  on  the 
extent  of  inclusion  of  those  data  in  the  medical  chart  and 
relied  on  clinical  impressions  for  some  risk  factors  such 
as  atopy,  the  association  of  symptoms  and  work,  and 
likely  mechanisms.  Regarding  the  exacerbation  of  pre- 
existing asthma,  it  is  not  possible  to  tell  if  asthma  was 
present  at  the  time  of  exposure  or  reappeared  subse- 
quently. Also,  the  OEMP  at  the  University  of 
Washington  is  a referral  clinic;  thus,  the  patient  popula- 
tion does  not  represent  workers  in  the  community  as 
they  first  present  to  a physician. 

Despite  the  limitations  of  a descriptive  study  of  a 
selected  series  of  patients,  the  data  we  present  do  pro- 
vide an  overview  of  the  wide  range  of  agents,  jobs,  and 
industries  associated  with  occupational  asthma.  The 
problem  of  occupational  asthma  is  admittedly  wide- 
spread and  scattered  across  many  disparate  work  set- 
tings. Data  such  as  those  presented  here  can  educate 
physicians,  employers,  and  employees  about  local  and 
regional  risks;  they  can  provide  a type  of  surveillance 
system,  targeted  at  preventing  future  cases. 
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Timing  Is  Everything 

Time-Oriented  Clinical  Information  Systems 

YUVAL  SHAHAR,  MD,  PhD,  Stanford,  California,  and  CARLO  COMBI,  PhD,  Udine,  Italy 


Time  is  important  in  clinical  information  systems.  Representing,  maintaining,  querying,  and  reason- 
ing about  time-oriented  clinical  data  is  a major  theoretical  and  practical  research  area  in  medical  in- 
formatics. In  this  nonexhaustive  overview,  we  present  a brief  synopsis  of  research  efforts  in  designing 
and  developing  time-oriented  information  systems  in  medicine.  These  efforts  can  be  viewed  from  ei- 
ther an  application  point  of  view,  distinguishing  between  different  clinical  tasks  (such  as  diagnosis  ver- 
sus therapy)  and  clinical  areas  (such  as  infectious  diseases  versus  oncology),  or  a methodological  point 
of  view,  distinguishing  between  different  theoretical  approaches.  We  also  explore  the  two  primary 
methodological  and  theoretical  paths  research  has  taken  in  the  past  decade:  temporal  reasoning  and 
temporal  data  maintenance.  Both  of  these  research  areas  include  efforts  to  model  time,  temporal  en- 
tities, and  temporal  queries.  Collaboration  between  the  two  areas  is  possible,  through  tasks  such  as 
the  abstraction  of  raw  time-oriented  clinical  data  into  higher-level  meaningful  clinical  concepts  and 
the  management  of  different  levels  of  temporal  granularity.  Such  collaboration  could  provide  a com- 
mon ground  and  useful  areas  for  future  research  and  development.  We  conclude  with  our  view  of  fu- 
ture research  directions. 

(Shahar  Y,  Combi  C.  Timing  is  everything — time-oriented  clinical  information  systems.  West  J Med  1 998;  1 68:1 05-1 1 3) 


It  is  almost  inconceivable  to  represent  and  reason 
about  clinical  data  without  a temporal  dimension. 
Clinical  interventions  must  occur  at  one  or  more  time 
points  (a  tonsillectomy  performed  on  January  23, 1992, 
at  9:00  AM)-,  contain  certain  facts  such  as  laboratory 
test  results  or  a diagnosis;  show  duration  of  time  peri- 
ods (moderate  anemia  known  at  least  from  March  15, 
1997,  to  August  19,  1997)\  and  present  temporal  rela- 
tionships (high  fever  occurring  after  mumps  immuniza- 
tion). In  medical  information  systems,  the  element  of 
time  is  instrumental  in  performing  several  functions: 
representing  information  within  a computer-based  elec- 
tronic medical-record  system;  querying  medical 
records;  and  reasoning  about  time-oriented  clinical  data 
as  part  of  various  decision-support  applications,  such  as 
diagnosis,  therapy,  and  the  general  browsing  of  elec- 
tronic patient  records.  The  proper  performance  of  these 
functions  is  equally  important  for  health  care  profes- 
sionals who  need  certain  information  about  one  or  more 
patient  records  for  automated  decision-support  systems. 
For  instance,  while  treating  a patient  with  an  experi- 
mental chemotherapy  protocol,  either  a health  care  pro- 
fessional or  an  intelligent  therapy-support  system  may 
need  to  know  the  number  of  episodes  of  bone  marrow 


toxicity,  as  well  as  the  severity,  length,  and  last  occur- 
rence of  each  episode. 

It  useful  to  distinguish  between  two  research  direc- 
tions, which  can  be  found  in  both  the  computer-science 
and  medical-informatics  literature  (Figure  1).  Each 
direction  is  distinct  with  respect  to  its  focus  and  the 
research  communities  pursuing  it.  Temporal  reasoning 
involves  various  inference  tasks  using  time-oriented 
clinical  data,  such  as  therapy  planning  and  execution;  it 
has  traditionally  been  linked  with  the  artificial-intelli- 
gence community.  Temporal  data  maintenance,  which 
deals  with  the  storage  and  retrieval  of  clinical  data  that 
have  heterogeneous  temporal  dimensions,  is  typically 
associated  with  the  (temporal)  database  community.  A 
theme  common  to  both  directions  is  the  necessity  for 
temporal  data  modeling,  without  which  clinical  data  can 
be  neither  maintained  nor  reasoned  with. 

A wide  variety  of  applications  use  the  temporal 
aspects  of  clinical  data.  Examples  include  the  manage- 
ment of  time-oriented  data  stored  in  the  medical 
records  of  ambulatory  or  hospitalized  patients,'”^  the 
prediction  of  future  values  of  clinical  data  given  past 
trends,’”^  the  abstraction  of  time-oriented  clinical 
data,*°“^^  and  the  knowledge-based  support  of  health 
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Figure  1. — This  diagram  illustrates  the  typical  relationship  of 
time-oriented  computational  modules  in  a clinical  decision-sup- 
port system.  DB=patient  electronic  database;  TM=temporal 
data-maintenance  module;  TR=temporal-reasoning  module 

care  professionals’  decisions  based  on  time-oriented 
clinical  data,  such  as  diagnosis  support,  patient  moni- 
toring, or  therapy  planning.’^”'’ 

Studies  of  time-oriented  applications  have  been  per- 
formed in  multiple  clinical  areas;  cardiology,-^'*  '*  '^"^' 
oncology,®-'®'^  psychiatry internal  medicine, " 
intensive  care,^  '^-^'*-^-”’  cardiac  surgery,^^  orthopedics,''^ 
urology infectious  diseases,^  anesthesiology, pedi- 
atrics,^' and  endocrinology.^^  Various  clinical  tasks  are 
supported  in  an  automated  or  semiautomated  manner 
by  the  software  systems  proposed  in  the  literature: 
diagnosis, therapy  administration  and  monitor- 
ing,'0,24.25  protocol-  and  guideline-based  therapy,^" 
and  patient  management.' 

This  article  describes  the  main  features  characterizing 
the  medical-informatics  research  (most  of  which  includes 
implemented  software  systems  at  various  stages  of 
deployment)  that  deals  with  time-oriented  clinical  sys- 
tems. We  describe  the  problems  related  to  the  modeling 
of  time-oriented  clinical  concepts;  we  then  provide  a 
brief  overview  of  the  research  in  temporal  reasoning  in 
medicine  and  discuss  temporal  maintenance  in  clinical 
information  systems.  These  tasks  form  a potential  bridge 
between  the  work  on  temporal  data-maintenance  systems 
and  the  work  on  temporal  reasoning  systems — in  partic- 
ular, time-oriented  clinical  decision  support  systems. 

Clinical  databases  and  the  modeling  of 
temporal  concepts 

A common  focus  of  research  regarding  time-orient- 
ed clinical  data  is  the  definition  or  adoption  of  a set  of 
basic  concepts  that  describe  the  time-oriented  clinical 
world  in  a sound  and  unambiguous  way.  Within  medical 
informatics,  this  effort  has  progressed  from  an  ad-hoc 
definition  of  concepts  supporting  a particular  applica- 
tion to  the  adoption  and  proposal  of  more  generic  defi- 
nitions, supporting  different  clinical  applica- 
tions.’’-^"  ''^'^--'^-^®'^'  For  example,  early  work  in  inter- 
preting real-time  quantitative  data  in  the  intensive-care 
domain  emphasized  the  problems  of  a module  that  sug- 
gests the  optimal  ventilator  therapy  at  a given  time.'-^  A 
more  recent  framework,'^  however,  uses  a generic  tem- 
poral ontology  (a  set  of  terms  and  concepts  and  the  rela- 
tions between  them)  and  a general,  comprehensive 
model  of  diagnostic  reasoning. 


Most  clinical  and  research  databases  are  currently 
known  as  relational  databases.  In  relational  databases, 
patient  records  are  organized  as  a set  of  tables,  where 
each  row  of  a table  (also  called  a relation  or  tuple)  rep- 
resents a flat  record  (such  as  a patient’s  identification,  a 
visit  date,  a laboratory  test  name,  or  a laboratory  test 
result).  Queries  are  directed  to  the  relational  database 
using  a well-defined  algebraic  model  that  uses  a small 
amount  of  understood  operations,  such  as,  “select  from 
the  VISITS  file  all  tuples  in  which  the  value  of  the 
VISIT-DATE  field  is  between  10/1/96  and  9/31/97.” 

An  alternative  database  in  use  today  is  known  as  the 
object  database,  in  which  important  concepts  — such  as 
patients,  visits,  and  laboratory  data— are  modeled  as  a 
hierarchy  of  independent  objects  with  complex  links 
(interrelations).  Such  a system  allows  flexibility  in  mod- 
eling and  querying,  but  the  semantics  of  the  formal 
query  language  used  is  often  less  clear. 

Several  related  concepts  involving  time  appear  in  the 
medical-informatics  literature.  We  distinguish  between 
two  related  issues:  modeling  the  concept  of  time  and 
modeling  the  entities  that  have  a temporal  dimension. 

Modeling  time 

There  are  three  basic  choices  have  to  be  made  when 
modeling  time  for  the  management  of  or  reasoning 
about  time-oriented  clinical  data. 

Time  instants  versus  time  intervals.  The  first  choice 
involves  establishing  the  difference  between  time 
instants  (relating  to  instantaneous  events  such  as  a 
myocardial  infarction)  and  time  intervals  (relating  to  sit- 
uations that  are  interval-based,  or  lasting  for  a span  of 
time).  Both  concepts  have  been  used  in  the  medical 
informatics  literature  to  represent  time  Care  must 

be  taken  in  associating  these  concepts  with  clinical  enti- 
ties such  as  symptoms,  therapies,  and  pathologies:  a 
myocardial  infarction,  for  example,  could  be  considered 
either  an  instantaneous  event,  within  the  overall  clinical 
history  of  the  patient,  or  an  interval-based  concept,  if 
observed,  perhaps,  during  a stay  in  the  ICU. 

Another  difference  exists  between  the  basic  time 
primitives,  usually  instants  (time  points),  and  the  basic 
time  entities  that  can  be  associated  with  clinical  con- 
cepts."'-^" In  defining  basic  time  entities,  time  points  are 
often  adopted.  Intervals  are  then  represented  by  their 
upper  and  lower  temporal  bounds  (start  and  end  time 
points).  Most  systems  employed  in  medical  informatics 
applications  use  time  points,  rather  than  time  intervals,  as 
the  basic  time  primitives— an  approach  that  originated 
from  research  in  artificial  intelligence."  Several  varia- 
tions exist.  One  approach  inspired  by  the  artificial-intel- 
ligence area  is  to  use  a set  of  tune  stamps  as  the  basic 
time  primitives,  from  which  both  time  points  and  time 
intervals  can  be  constructed.  Assertions,  such  as  values 
of  clinical  parameters  or  diagnoses,  can  only  hold  over 
time  intervals,  which  are  defined  as  ordered  pairs  of  time 
stamps  (time  points  are  thus  zero-length  intervals) 

The  first  approach  to  associating  time  with  clinical 
entities  therefore  explicitly  includes  both  instant-related 
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and  interval-related  entities. The  second  approach  asso- 
ciates only  clinical  entities  with  a certain  type  of  time  con- 
cept—usually  an  interval— dealing,  in  a homogeneous 
way,  with  intervals  that  degenerate  to  a single  instant. 

Linear,  branching,  and  circular  times.  Different  prop- 
erties can  be  associated  with  a time  axis  comprising 
instants:  in  both  general  and  clinically-oriented  databas- 
es, time  is  usually  linear— that  is,  the  set  of  time  points 
is  completely  ordered. For  diagnosis,  projection,  or 
forecasting  (such  as  predicting  a clinical  evolution  over 
time),  however,  a branching  time  might  be  necessary. 
This  method  has  been  found  to  be  useful,  for  instance, 
when  describing  potential  outcomes  in  a pharmacoeco- 
nomics  clinical  trial,  and  it  has  been  implemented  using 
an  object-oriented  temporal  model. Circular  time  is 
used  to  describe  recurrent  events,  such  as  “the  adminis- 
tration of  regular  insulin  every  morning”;  it  is  useful,  for 
instance,  when  specifying  procedural  therapy  guidelines 
and  their  underlying  intentions 

Absolute  and  relative  times.  The  position  on  the  time 
axis  of  an  interval  or  of  an  instant  can  be  given  as  an 
absolute  position,  such  as  in  calendaric  time'’^  ''-^-^-^® 
(“tachycardia  on  November  3, 1996”).  This  is  a common 
approach  adopted  by  temporal  clinical  databases. 
However,  it  also  is  common  in  medicine  to  use  relative 
time  references,  such  as  “angina  after  a long  walk”  or 
“several  episodes  of  headache  during  puberty.” 
Incorporation  of  purely  relative  time-oriented,  interval- 
based  information  (especially  with  disjunctions,  such  as 
“the  patient  had  vomited  before  or  during  the  episode  of 
diarrhea”)  within  a standard  temporal  database  is  still  a 
difficult  task,  as  we  will  discuss  in  the  section  on  tem- 
poral granularity  and  uncertainty. 

Modeling  temporal  entities 

Two  questions  that  have  been  investigated  in  some 
depth  in  the  medical  informatics  literature  are.  What  are 
the  basic  medical  concepts  that  have  temporal  dimen- 
sion? and.  How  should  time-oriented  clinical  data  be 
modeled?  In  general,  we  find  two  approaches  in  model- 
ing temporal  entities  in  medical  applications:  addition  of 
a temporal  dimension  to  existing  objects,  and  creation  of 
task-specific,  time-oriented  entities. 

The  first  approach,  originating  from  research  on  data- 
bases, adds  one  or  more  temporal  dimensions  to  the 
basic  existing  medical-record  entities,  such  as  lab  tests 
and  clinical  characterizations.^’^^  Within  this  approach, 
both  instant-  and  interval-based  information  can  be  han- 
dled homogeneously,  using  the  concept  of  a temporal 
assertion. A temporal  dimension  can  also  be  added  to  a 
relational  database  tuple,  in  a temporal  extension  of  the 
database  relational  model,  to  aid  clinical  databases  used 
for  decision-support  application.^  In  such  approaches, 
complex  temporal  features  of  clinical  data  can  be  ques- 
tioned by  suitable  query  languages. Indeed,  one  of  the 
first  applications  of  databases  to  clinical  domains, 
explicitly  addressing  the  time  representation  problem, 
was  the  Time-Oriented  Database  model.'  This  model 
has  been  adopted  by  the  American  Rheumatism 


Association  Medical  Information  System  to  manage 
data  related  to  the  long-term  clinical  courses  of  patients 
suffering  from  arthritis  or,  more  generally,  from 
rheumatic  pathologies.-^*  The  Time-Oriented  Database 
uses  a “cubic”  vision  of  clinical  data,  meaning  that  val- 
ues of  patient  visit  data  are  indexed  by  three  identifiers: 
patient  identification  number,  time  (visit  date),  and  clin- 
ical-parameter type.  Specialized  time-oriented  queries 
enable  researchers  to  extract,  for  particular  patients,  data 
values  that  follow  simple  temporal  patterns  (such  as  an 
increase  of  a given  rate).  Assigning  a temporal  dimen- 
sion to  the  tuple  level  is  common  to  many  applications 
of  clinical  databases.’ 

The  second  approach  originates  mostly  from  the  area 
of  artificial  intelligence  in  medicine.  It  focuses  on  model- 
ing different  temporal  features  of  complex,  task-specific 
entities.  The  entities  are  defined  by  the  needs  of  relevant 
temporal-reasoning  tasks,  (see  Section  3).  Based  on  the 
temporal  entities  that  are  stored  at  the  database  level,  sev- 
eral types  of  compound  (abstract)  entities  are  introduced. 

For  example,  in  the  HyperLipid  system— used  in  the 
management  of  hypercholesterolemia'’— patient  visits 
were  modeled  as  instant-based  objects  called  events, 
while  drug  administration  was  modeled  as  objects  called 
therapy,  the  attributes  of  which  included  a time  interval. 
Phases  of  therapy  (inspired  by  the  systematically  mod- 
eled clinical  algorithm)  were  then  introduced  to  model 
groups  of  heterogeneous  data  related  to  both  visits  and 
therapies.  The  events,  therapies,  and  phases  were  then 
connected  through  a network. 

A more  general  and  influential  model  than  that  of  the 
HyperLipid  system  is  the  temporal  network  model.’'  In 
the  temporal-network  model,  a T-node  (an  object  that 
contains  temporal  information  within  a temporal  net- 
work) models  task-specific  temporal  data,  such  as  a 
chemotherapy  cycle,  at  different  levels  of  abstraction. 
Each  T-node  has  a time  interval,  during  which  the  infor- 
mation represented  by  the  T-node ’s  data  is  true  for  a 
given  patient.  The  M-HTP  system,  used  to  monitor  heart- 
transplant  patients structures  a patient’s  clinical  facts  in 
a temporal  network.  Through  this  network,  a physician 
can  obtain  various  temporal  views  of  the  patient’s  clini- 
cal history.  Each  node  of  the  temporal  network  represents 
either  an  event  (a  patient  visit)  or  a significant  episode  in 
the  patient’s  clinical  record.  An  event  is  time-point 
based;  its  temporal  location  can  be  specified  by  an 
absolute  date  or  by  the  temporal  distance  to  the  trans- 
plantation event.  A significant  episode  occurs  during  an 
interval,  in  which  a predefined  property  (evaluated  by 
reasoning  about  several  events)  is  true.  In  another  system 
used  to  represent  skeletal  dysplasias,  the  concepts  of 
findings , features , and  events  were  introduced  to  distin- 
guish various  types  of  instantaneous  and  interval-based 
information,  either  patient-specific  or  general.'"' 

Temporal  Reasoning 

Temporal  reasoning  has  been  used  in  medical 
domains  as  part  of  a wide  variety  of  generic  tasks,  such 
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as  projecting,  forecasting,  planning,  interpreting,  and 
diagnosing  — specifically  in  temporal  abstraction  and 
monitoring.  These  tasks  are  often  interdependent. 
Projecting  involves  determining  the  likely  consequences 
of  a set  of  conditions  or  actions,  usually  given  as  a set  of 
cause-effect  relationships.  Projecting  is  particularly  rel- 
evant to  the  planning  task;  it  is  used  to  determine,  for 
example,  the  subsequent  state  of  a patient  when  a drug 
with  known  side  effects  is  administered.  Forecasting 
includes  predicting  future  values  for  various  parameters 
given  a vector  of  time-stamped  past  and  present  mea- 
sured values.  Planning  consists  of  producing  a sequence 
of  actions  for  a health  care  professional,  given  the  initial 
state  of  the  patient,  to  achieve  a goal  state(s).  The 
actions  taken  are  usually  operators  with  predefined  cer- 
tain or  possible  effects  on  the  environment,  and,  to  be 
possible  or  effective,  they  might  require  a set  of  enabling 
preconditions . Achieving  the  goal  state,  as  well  as  some 
of  the  preconditions,  might  depend  on  correct  projection 
of  the  actions  up  to  a point,  in  order  to  determine 
whether  the  preconditions  will  hold  when  required. 
Interpreting  involves  the  abstraction  of  a set  of  time-ori- 
ented patient  data,  either  to  an  intermediate  level  of 
meaningful  temporal  patterns  — as  is  common  in  the 
temporal  abstraction  task  or  the  monitoring  task — or  to 
the  level  of  a definite  diagnosis  or  set  of  diagnoses  that 
explain  findings  and  symptoms,  as  is  common  in  the 
diagnosing  task.  Interpreting,  unlike  forecasting  and 
projecting,  involves  reasoning  about  past  and  present 
data  and  not  about  the  future. 

From  a methodological  point  of  view,  a criterion  that 
can  be  used  when  classifying  temporal-reasoning 
research  that  has  been  applied  to  clinical  data  is  whether 
it  uses  a deterministic  or  a probabilistic  approach. 
Deterministic  approaches  are  based  on  either  well-known 
formalisms  from  the  artificial-intelligence  field  or  ad-hoc 
rules  or  ontologies."’  Probabilistic  approaches  typically 
are  associated  with  the  tasks  of  interpreting  or  forecast- 
ing time-stamped  clinical  data  whose  values  are  affected 
by  different  sources  of  uncertainty.^  A promising  recent 
approach  is  the  Dynamic  Network  Models  methodology, 
a synthesis  of  belief-network  (Bayesian-network)  and 
classic  time-series  models.  This  methodology  has  been 
applied  with  encouraging  results  to  tasks  such  as  predict- 
ing the  outcomes  of  critically  ill  intensive-care  patients^ 
and  episodes  of  apnea  in  sleep-apnea  patients.* 

A task  that  needs  to  be  commonly  performed  is  the 
temporal  abstraction  task:  a task  that  involves  the 
abstraction  of  high-level  concepts  (such  as  a pattern  of 
bone-marrow  toxicity  specific  to  a particular  chemother- 
apy-related context)  from  time-oriented  clinical  data 
(such  as  a time-stamped  series  of  chemotherapy-admin- 
istration events  and  various  hematological  laboratory 
tests)."’  " Several  solutions  have  been  proposed  to 
the  recurring  problem  of  performance  of  the  task.  For 
example,  in  the  M-HTP  system  for  monitoring  heart 
transplant  patients-^  the  “white  blood-cell  [WBC] 
count”  measured  during  a visit  occurs  as  an  instanta- 
neous event  in  the  knowledge  base,  indexed  by  the  visit 


date;  “WBC-count  decrease”  is  an  episode,  spanning 
several  days,  detected  by  the  values  of  the  WBC  count. 
Similarly,  in  a temporal-network  model,"  T-nodes  are 
able  to  describe,  at  different  levels  of  abstraction,  data 
related  to  a patient  undergoing  different  chemotherapy 
treatments.  In  both  instances,  a temporal 
knowledge-based  reasoner  that  uses  what  are  known  as 
IF-THEN  rules  is  applied  to  the  system’s  temporal 
model  of  the  patient.-^  " These  systems  are  able  to  deal 
with  complex  temporal  conditions.  A typical  rule,  for 
example,  is:'^ 

IF  DURING  last  10  days  ARE  PRESENT 

low  CMV  antigenemia  OE  TIME  SPAN  at  least 
7 days 
AND 

leukopenia  OP  TIME  SPAN  at  least  5 days 
AND 

DURING  last  15  days  IS  NOT  PRESENT 
CMV  infection  OF  TIME  SPAN  at  least  1 day 
THEN  CMV  infection  is  highly  suspected 

An  example  of  a diagnostic-support  system  is  the 
Skeletal  Dysplasia  Diagnosis  (SDD)  expert  system  and 
its  temporal  reasoning  framework.'"^  The  SDD  system  is 
designed  to  aid  in  diagnosing  skeletal  dysplasias  and 
syndromes.  The  temporal  reasoner  module  in  the  SDD 
system  has  a layered  architecture  and  is  able  to  accom- 
modate findings  and  features,  which,  in  turn,  provides 
the  user  with  higher-level  representations  of  findings 
and  dysplasia  expectations  for  the  patient. 

A common,  highly  useful  task  that  involves  some 
amount  of  abstraction  and  a certain  amount  of  forecast- 
ing, is  the  validation  of  time-oriented  clinical  data.  This 
task  typically  requires  both  deterministic  and  probabilis- 
tic techniques,  and  possibly  includes  the  suggestion  of 
specific  repairs  to  the  data.  Recent  work^^  proposes  sev- 
eral useful  methods  for  validating  and  repairing  high- 
frequency  time-oriented  clinical  data;  these  methods 
have  been  applied  to  the  neonatal  intensive  care  area— 
specifically  to  artificial-ventilation. 

Maintenance  of  Time-Oriented  Clinical  Data  — 
Temporal  Databases 

Regarding  the  task  of  managing  time-oriented  clinical 
data,  we  observe  that  the  literature  has  progressed  from 
the  early  systems,  which  were  mostly  application  depen- 
dent, to  recent,  more  general  approaches,  which,  even 
when  applied  to  the  solution  of  real  problems  in  manage- 
ment of  time-oriented  clinical  data,  have  a more  general- 
ized value  and  inherent  soundness. At  first, 
systems  that  were  designed  to  manage  temporal  clinical 
data  were  based  on  the  flat  relational-database  model. 

These  systems  were  based  on  time-stamping  the  database  j 

tuples:  the  date  of  the  visit  was  added  to  the  specific  j 

attribute  values.  Later  work*'  has  proposed  the  use  of  a 
specific  temporal-query  language  for  clinical  data  that  are 
structured  by  a temporal-network  model.  Although  that 


WJM,  February  1998 — Vol  168,  No.  2 


Timing  Is  Everything — Shahar  and  Combi  109 


1 Begi  nni  ng 

1 Body 

1 Bid 

_ 1 

r 

1 

"T  ■ ■ ■ " 

1 

Figure  2. — This  continuum  shows  a variable  time  interval. 
Variable  intervals  are  composed  of  a certain  body,  during  which 
the  relevant  property  is  sure  to  hold,  and  of  uncertain  start  and 
end  points,  represented  as  intervals  of  uncertainty. 

language  was  patient  oriented  and  not  based  on  a generic 
data  model,  it  was  one  of  the  first  proposals  for  an  exten- 
sion of  query  languages  that  would  enable  the  system  to 
retrieve  complex  temporal  properties  of  stored  data. 
Because  most  query  languages  and  data  models  used  for 
clinical  data  management  were  application-dependent, 
developers  had  to  provide  ad-hoc  facilities  for  querying 
and  manipulating  specific  temporal  aspects  of  data.^' 

Recent  work  on  temporal  clinical  databases  presents  a 
more  general  approach.  Extensions  of  common  data  mod- 
els, particularly  of  relational  models,  are  also  based  on  the 
general  database  field  literature,  which  has  given  special 
attention  to  temporal  databases  in  the  past  few  years.  One 
issue  that  has  been  explored  in  depth  concerned  what 
kinds  of  temporal  dimensions  must  be  supported  by  the 
temporal  database.  Three  different  temporal  dimensions 
have  been  distinguished."^^  The  first  is  the  transaction 
time,  that  is,  the  time  at  which  data  are  stored  in  the  data- 
base: for  example,  the  time  in  which  the  assertion  “WBC 
count  is  7600”  was  entered  into  the  patient’s  medical 
record.  The  second  dimension  is  the  valid  time,  the  time 
at  which  the  data  are  true  for  the  modeled  real  world  enti- 
ty: for  example,  the  time  in  which  the  WBC-count  was,  in 
fact,  7600.  The  third  dimension  is  the  user-defined  time, 
the  meaning  of  which  is  related  to  the  application  and  is 
thus  defined  by  the  user:  for  example,  the  time  in  which 
the  WBC  count  was  determined  in  the  laboratory. 

Using  this  temporal-dimension  taxonomy,  four  kinds 
of  databases  can  be  defined:  snapshot  databases,  based  on 
flat,  timeless  data  models;  rollback  databases,  which 
explicitly  represent  only  the  transaction  time  (such  as  a 
series  of  updates  to  the  patient’s  current  address  stamped 
by  the  time  in  which  each  modification  was  recorded); 
historical  databases,  which  explicitly  represent  only  the 
valid  time  (for  instance,  the  most  current  knowledge 
about  the  WBC  value  on  1/12/97,  allowing  future  updates 
referring  to  data  on  1/12/97  but  keeping  no  record  of  the 
updates  themselves);  and  what  are  now  called  bitemporal 
databases,  which  explicitly  represent  both  transaction 
time  and  valid  time,  making  them  both  historical  and  roll- 
back. Thus,  in  a bitemporal  database  we  can  explicitly 
represent  that,  on  January  17, 1997  (transaction  time),  the 
physician  entered  in  the  patient’s  record  the  fact  that  on 
January  12,  1997  (valid  time),  the  patient  had  an  allergic 
reaction  to  a sulpha-type  drug.  There  are  many  advan- 
tages to  the  use  of  bitemporal  databases  in  medical  infor- 
mation systems,  including  the  ability  to  answer  both 
research-related  and  legal  questions  such  as,  “When 
another  physician  prescribed  sulpha  on  January  14,  1997, 


did  she  know  at  that  time  that  the  patient  had  an  allergic 
reaction  to  sulpha  on  a previous  date?” 

In  medical  informatics,  attention  has  been  paid  most- 
ly to  historical  databases,  which  emphasize  valid  time 
and  extend  relational  or  object-oriented  models. 

For  example,  researchers  have  defined  four  different 
types  of  relational  tuples— event,  start,  body,  and  stop  — 
to  specify,  respectively,  instantaneous  facts  and  three 
aspects  of  uncertainty  about  interval-based  facts:  uncer- 
tainty about  the  start  time  of  the  fact,  the  end  time  of  the 
fact,  and  a certain  period  of  time  in  which  the  fact  exist- 
ed.^ The  resulting  time  interval  is  often  called  a variable 
time  interval, and  the  uncertainty  regarding  the  start  or 
the  end  of  that  interval  is  sometimes  referred  to  as  the 
interval  of  uncertainty^  (Figure  2).  The  framework  can 
be  completed  by  an  extension  of  the  relational-database 
algebraic  formula  to  manage  temporal  information  and 
temporal  relational  operations.^ 

A goal  of  the  interval  of  uncertainty  representation  is 
to  facilitate  the  handling  of  temporal  uncertainty  and,  in 
particular,  the  management  of  data  represented  at  vari- 
able levels  of  temporal  granularity,  a task  that  we  discuss 
further  below. 

Other  researchers^^  have  extended  an  object-oriented 
data  model  and  its  related  query  language  to  deal  with  tem- 
poral clinical  data,  taking  into  account  different  and  mixed 
temporal  granularities.  Recent  work  has  adapted  an  exist- 
ing object  database  model  to  the  management  of  time-ori- 
ented data  and  applied  it  to  the  modeling  of  pharmacoeco- 
nomic  clinical  trials.^"*  The  broad  set  of  types  supported  by 
the  adopted  object  data  model  enables  a modeling  of 
branching  timelines;  these  correspond,  for  instance,  to  the 
evaluation  of  different  pharmacological  treatments. 

Temporal  Abstraction  and  Management  of 
Temporal  Granularity 

Two  commonly  recurring  and  closely  related  tasks  in 
both  the  temporal-reasoning  and  the  temporal 
data-maintenance  research  areas  are  the  temporal- 
abstraction  task  and  the  management  of  variable  tempo- 
ral granularity,  both  of  which  are  discussed  above.  Since 
these  tasks  are  relevant  to  both  research  communities, 
they  might  be  viewed  as  a potential  bridge  between  them 
(other  bridges  include  fundamental  issues,  such  as  the 
time  model,  also  mentioned  above).  The  two  tasks  have 
been  investigated  in  the  fields  of  both  medical  informat- 
ics and  general  computer-science. 

Temporal  abstraction  provides  a more  powerful,  con- 
cise, and  integrated  description  of  a collection  of  time- 
stamped  raw  data  (Figure  3).  The  term  “temporal 
abstraction,”  however,  is  somewhat  misleading,  because 
it  is  the  time-oriented  data,  and  not  the  time  itself,  that 
are  being  abstracted.  In  the  medical-informatics  field, 
temporal  abstraction  plays  a central  role  in  supplying 
health  care  professionals  with  data  at  a level  suitable  for 
decision-making  support.  Temporal  abstraction  in  gen- 
eral, and  in  medicine  in  particular,  has  been  heavily 
investigated  in  recent  years. 
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Figure  3. — An  example  of  temporal  abstraction  in  the  domain  of  bone-marrow  transplantation.  The  figure  presents  context-sensitive 
abstractions  of  platelet  and  granulocyte  values  into  bone-marrow  toxicity  intervals  during  administration  of  the  prednisone/azathio- 
prine  (PAZ)  protocol  for  treating  patients  who  have  chronic  graft-versus-host  disease  following  a bone-marrow  transplantation  (BMT) 

event.  • = platelet  counts;  A = granulocyte  counts; = event; = abstraction  interval;  M[n]  = myelotoxicity  (bone-mar- 

row-toxicity)  grade  n,  as  defined  in  the  context  of  PAZ  therapy. 


Management  of  variable  temporal  granularity  deals 
with  an  abstraction  of  the  time  primitives  themselves;  it 
concerns  the  level  of  abstraction  or  the  time  unit  (such  as 
a day  or  a month)  at  which  the  time  element  (instant, 
interval,  and  so  on)  associated  with  the  relevant  data  is 
represented.  Using  this  definition,  we  observe  that  the 
tasks  of  temporal  abstraction  and  the  management  of 
variable  temporal  granularities  are  interconnected. 
When  reasoning  about  various  temporal-granularity  lev- 
els, emphasis  is  placed  on  abstracting  the  representation 
of  the  time  component  of  a time-oriented  assertion. 
When  performing  a temporal-abstraction  task,  however, 
emphasis  is  placed  on  the  abstraction  of  the  time-orient- 
ed entity  itself. 

There  are  three  main  types  of  temporal  granularity:"' 
Abstraction  granularity.  This  granularity-manage- 
ment aspect  is  not  directly  related  to  the  time  axis. 
Abstraction  granularity  refers  to  the  ability  to  express 
complex  and  composite  temporal  concepts:  “An  anemia 
level  that  is  increasing  during  a period  of  three  months.” 
Absolute-time  granularity.  This  is  the  ability  to 
express  the  temporal  dimension  of  the  data  by  mixing 
and  using  different  absolute  time  references.  Absolute- 
time granularity  refers  to  the  uncertainty  in  specifying  a 
temporal  dimension  or  to  the  use  of  different  time-units: 
“The  vomiting  episode  began  somewhere  within  the 
time  interval  starting  on  January  21,  at  15:23,  and  end- 
ing on  January  21,  at  16:34.” 

Calendar-date  granularity.  This  is  the  capacity  for 
expressing  the  temporal  dimension  through  the  use  of 
multiple  time  units,  such  as  years,  months,  and  days: 
“The  diarrhea  started  during  February  1997.” 

Abstraction  granularity 

Medical  decision-support  systems  often  do  not  asso- 
ciate the  granularity  of  time  with  calendar  time.  Rather, 
the  temporal  granularity  level  is  affected  by  the  abstrac- 
tion needed  by  the  relevant  clinical  problem. 


Many  representations  of  temporal  data  at  high 
abstraction  levels  in  medical  expert  systems  were 
inspired  by  Allen’s  interval-based  logic. The  temporal- 
network  model  aimed  to  extend  the  Time  Oriented 
Database  model  by  defining  suitable  persistent  objects.-^' 
As  we  point  out  above,  a temporal  network  is  composed 
of  T-nodes,  each  of  which  represents  a time  interval  dur- 
ing which  a clinical  event  occurred.  The  starting  and 
ending  time  instants  identify  the  time  interval.  Clinical 
events  are  organized  within  a hierarchical  structure  that 
corresponds  to  a model  of  significant  clinical  contexts. 
In  an  extension  of  the  temporal-network  model,  each  T- 
node  is  associated  with  rules  that  lead  to  new  conclu- 
sions regarding  the  clinical  data.^' 

Recently,  a general  framework  has  been  proposed  for 
the  abstraction  of  time-stamped  and,  particularly,  clini- 
cal data.  It  is  known  as  the  Knowledge-Based  Temporal 
Abstraction  (KBTA)  method. " The  KBTA  framework 
includes  a theoretical  model  for  time  and  propositions 
that  hold  over  time;  a general  inference  method;  and  five 
specific  computational  temporal  abstraction  mecha- 
nisms that  solve  five  subtasks,  into  which  the  method 
decomposes  the  temporal-abstraction  task.  The  output  of 
these  mechanisms  includes  abstractions  of  type,  state, 
gradient,  rate,  and  pattern.  The  five  mechanisms  require 
four  well-defined  types  of  domain-specific  knowledge, 
the  nature  of  which  does  not  depend  respectively  on  any 
specific  clinical  domain  but  can  be  specialized  for  any 
particular  clinical  area.-’-^  The  KBTA  method  had  been 
implemented  by  the  RESUME  temporal-abstraction  sys- 
tem'® and  has  been  evaluated  within  several  clinical 
domains,  such  as  oncology,  to  treat  patients  who  have 
AIDS,  to  monitor  children’s  growth,  and  to  manage 
insulin-dependent  diabetes."  As  temporal  primitives, 
the  RESUME  system  uses  time  stamps  at  various  prede- 
fined levels  of  granularity,  typically  offset  from  a clini- 
cally relevant  time  stamp,  such  as  the  time  of  bone-mar- 
row transplantation,  the  beginning  date  of  chemothera- 
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Figure  4. — The  Tzolkin  temporal-mediation  architecture.  The 
Tzolkin  mediator  enables  care  providers  and  decision-support 
systems  to  query  patient  records  for  complex  temporal  patterns, 
possibly  involving  high-level  clinical  abstractions.  DB=patient 
electronic  database;  TM=temporal  data-maintenance  module; 
TR=temporal-reasoning  module. 


py,  or  the  patient’s  date  of  birth  of  the  patient  (to  moni- 
tor children’s  growth).  Input  data  or  output  abstractions 
can  occur,  however,  only  during  time  intervals,  which 
are  defined  as  ordered  pairs  of  time  stamps.  Highly  com- 
plex patterns  can  be  described  and  computed,  but  the  set 
of  granularity  levels  (and  therefore  the  implied  temporal 
uncertainty)  is  limited  to  a predefined  one  that  includes 
minutes,  hours,  etc. 

Absolute-time  granularity 

The  necessity  to  occasionally  provide  absolute-time 
granularity — the  capability  to  refer  to  the  time-axis  in 
multiple  ways,  not  only  through  different  time  units — 
has  been  addressed  by  several  recent  works  in  medical 
informatics.'*'^'^^  Two  different  issues  must  be  addressed 
when  providing  absolute-time  granularity.  The  first  is 
the  representation  of  uncertainty  regarding  the  location 
on  the  time  axis  of  relevant  time  points  or  time  inter- 
vals."*  The  second  is  the  use  of  time  units  or  references 
that  include  not  only  those  associated  with  the 
Gregorian  calendar,  but  also  ones  that  are  domain-spe- 
cific (such  as  the  terms  weeks  from  conception,  fetal 
period,  and  infancy) 

One  extension  to  the  relational  database  model  that 
is  useful  for  clinical  decision-support  applications  is 
the  interval  of  uncertainty  (Figure  2)f  Thus,  repre- 
senting a relational  database  entity  that  is  valid  during 
an  interval  with  indeterminate  start  and  stop  instants 
involves  representing  explicitly  the  uncertain  start 
interval,  the  certain  body  interval,  and  the  uncertain 
end  interval.  Other  researchers'^'  have  described  a 
data  model  using  two  different  formalisms,  both  based 
on  an  object-oriented  approach,  that  is  able  to  repre- 
sent intervals  and  time  points  given  at  different  and 
mixed  absolute  time-granularity,  such  as  the  interval 
referred  to  in  the  sentence,  “An  atrial  fibrillation 
episode  occurred  on  December  14,  1995,  and  lasted 
for  three  minutes.’’ 

Calendar-date  granularity 

Medical  applications  require  systems  that  are  able  to 
represent  and  manage  different  time  units.®  Calendar- 
date  temporal  granularity  is  a common  one  and  has  been 
widely  studied  in  the  temporal  database  community.'*'* 


Conclusions  and  Future  Directions 

The  temporal-abstraction  task  and  the  management  of 
temporal  granularity  seem  to  be  meeting  points  between 
research  efforts  concerning  temporal-reasoning  systems 
and  temporal-maintenance  systems.  An  appropriate  time 
model  is  needed,  however,  to  accomplish  each  task. 
Thus,  several  research  issues,  most  of  which  are  also  rel- 
evant to  general  computer  science,  will  be  important  for 
the  next  generation  of  time-oriented  systems  in  medicine. 
We  mention  here  only  the  research  avenues  that  are  like- 
ly to  be  most  relevant  to  clinical  practice. 

1.  Merging  the  functions  of  temporal  reasoning  and 
temporal  maintenance.  By  combining  these  two  func- 
tions within  one  architecture,  sometimes  called  a tempo- 
ral mediator,  a transparent  interface  can  be  added  to  the 
patient’s  database.  An  example  of  ongoing  research  is 
the  Tzolkin  temporal-mediation  module,'*®  which  is 
being  developed  within  the  EON  guideline-based  thera- 
py system.*’  The  Tzolkin  module  combines  the 
RESUME  temporal-abstraction  system,'®  the  Chronus 
temporal-maintenance  system,®  and  a controller  into  a 
unified  temporal-mediation  server  (Figure  4).  The 
Tzolkin  server  answers  complex  temporal  queries  of 
health  care  professionals  or  clinical  decision-support 
applications,  hiding  the  internal  division  of  computa- 
tional tasks  from  the  user  (or  from  the  clinical  decision- 
support  application,  which  also  does  not  need  to  have 
the  precise  details  of  the  Tzolkin  architecture). 

2.  Maintenance  of  both  clinical  raw  data  and  its 
abstractions.  Several  recent  systems  allow  not  only  the 
modeling  of  complex  clinical  concepts,  but  also  the  main- 
tenance of  certain  inference  operations  at  the  database 
level.  For  example,  active  databases  can  store  and  query 
data  that  are  obtained  by  the  execution  of  mles  triggered 
by  external  events,  such  as  the  insertion  of  patient-related 
data.'*®  Furthermore,  integrity  constraints  based  on  tempo- 
ral reasoning’®  could  be  evaluated  at  the  database  level, 
for  example,  to  validate  data  during  their  acquisition. 

3.  Management  of  different  temporal  dimensions  of 
clinical  data.  Typically,  only  the  valid  time,  in  which  the 
clinical  data  or  conclusions  were  true,  has  been  consid- 
ered in  medical-informatics  research.  Also  storing  the 
transaction  time,  in  which  the  data  were  inserted  into  the 
patient’s  record,  has  multiple  benefits,  such  as  being  able 
to  restore  the  state  of  the  database  that  was  true  (or  what 
was  known)  when  the  physician  or  a decision-support 
system  decided  on  a particular  therapeutic  action.  The 
ability  to  do  so  has  significance  both  for  explanation  and 
legal  purposes.  Another  temporal  dimension  of  informa- 
tion recently  considered  is  the  decision  time.‘^^  The  deci- 
sion time  of  a therapy,  for  example,  could  be  different 
from  both  the  valid  time,  during  which  the  therapy  is 
administered,  and  the  transaction  time,  at  which  the  data 
related  to  the  therapy  are  inserted  into  the  database. 

4.  Provision  of  standardized,  user-friendly  temporal- 
quety  and  temporal-visualization  interfaces.  Physicians 
and  other  health  care  professionals  are  not  database 
experts  and  should  not  be  expected  to  be  familiar  with  the 
internal  workings  of  either  a temporal-reasoning  or  a tern- 
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poral-maintenance  system — or  with  their  theoretical 
underpinnings.  Thus,  there  is  a challenge  to  provide  them 
with  easy-to-use,  perhaps  even  graphic,  temporal-query 
interfaces  that  enable  them  to  take  advantage  of  the  sophis- 
ticated architectures  that  are  being  built  on  top  of  the  clin- 
ical, time-oriented  electronic  patient  records.'***  Many 
queries  might  be  unnecessary  if  useful  visualization  inter- 
faces exist.  The  semantics  of  these  interfaces,  such  as 
deciding  automatically  which  abstraction  level  of  the  same 
set  of  parameters  to  show  and  at  what  temporal  granulari- 
ty, might  draw  on  the  domain-specific  knowledge  base.  An 
early  example  was  a framework  for  visualization  of 
time-oriented  clinical  data,^^  which  defined  a small  but 
powerful  set  of  domain-independent  graphic  operators 
with  well-defined  semantics,  and  a domain-specific  rep- 
resentation of  reasonable  temporal  granularities  for  a 
presentation  of  various  entities  in  the  specific  clinical 
domain.  More  sophisticated  interfaces  might  be  built  by 
taking  advantage  of,  for  instance,  formally  represented 
knowledge  about  time-oriented  properties  of  clinical  data 
in  specific  clinical  areas."  Indeed,  this  approach  is  being 
taken  by  the  developers  of  the  KNAVE  architecture."*^ 
Using  such  frameworks,  we  can  build  powerful  graphical 
interfaces  for  visualization  of  and  navigation  through  mul- 
tiple levels  of  abstraction  of  time-oriented  clinical  data. 
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Practical  Guidelines  for  the  Treatment  of 
Malignant  Gliomas 

MARC  C.  CHAMBERLAIN,  MD,  and  PATTY  A.  KORMANIK,  RN,  MS,  San  Diego,  California 

The  treatment  of  patients  with  malignant  gliomas  is  palliative  and  encompasses  surgery,  radiother- 
apy, and  chemotherapy.  Outcome  measures  have  demonstrated  improvement  in  both  survival  and 
neurologic  performance  in  patients  undergoing  complete  or  near-complete  tumor  resection.  After 
surgery,  involved-field  radiotherapy  (radiotherapy  administered  to  the  tumor  and  to  the  tissue  in  a 3- 
cm  radius  surrounding  the  tumor)  has  been  shown  to  further  improve  survival  rates  when  given  in  a 
total  dose  of  6000-6500  cGy.  Survival  is  further  improved  by  the  coadministration  of  the  chemora- 
diopotentiator  hydroxycarbamide  (hydroxyurea).  The  role  of  adjuvant  or  boost  stereotactic  radiother- 
apy is  unclear,  despite  its  frequent  use.  In  addition,  adjuvant  chemotherapy  has  been  shown  to 
improve  survival  rates  in  approximately  one-quarter  of  patients  with  glioblastoma  multiforme  and  in 
the  majority  of  patients  with  anaplastic  astrocytoma.  No  a priori  method  exists,  however,  to  predict 
which  patient  will  benefit  from  adjuvant  chemotherapy.  As  a consequence,  all  physiological  young  pa- 
tients with  good  performance  status  or  limited  neurologic  disability  are  treated  with  chemotherapy. 
The  best  results  of  adjuvant  chemotherapy  are  achieved  with  a nitrosourea  chemotherapy,  either  car- 
mustine  (BCNU)  or  a combination  of  procarbazine  and  lomustine  (CCNU)  and  vincristine,  known  as 
PCV-3  therapy.  Salvage  chemotherapy  is  reserved  for  patients  yvith  tumor  progression,  some  of  whom 
benefit  from  a re-operation.  Occasional  patients  with  recurrent  gliomas  may  be  palliated  by  stereo- 
tactic radiotherapy. 

(Chamberlain  MC,  Kormanik  PA.  Practical  guidelines  for  the  treatment  of  malignant  gliomas.  West  J Med  1998; 
168:114-120) 


The  incidence  of  primary  brain  tumors  in  the  United 
States  in  adults  is  approximately  17,000  new  cases 
per  year.'"-’’  This  represents  2%  of  the  estimated  800,000 
new  cases  of  cancer  occurring  in  adults  per  year  in  the 
US.  Primary  brain  malignancies  in  adults  are  an  uncom- 
mon cancer  with  an  incidence  of  8 cases  per  100,000 
adults  per  year.  In  children,  approximately  1,500  new 
cases  of  primary  brain  cancers  are  seen  yearly,^  which 
represents  25%  of  the  6,000  new  cases  of  all  pediatric 
cancer  per  year  in  the  US.  Brain  cancer  is  the  second 
most  common  childhood  malignancy,  with  an  incidence 
of  2 to  3 cases  per  100,000  children  per  year. 

Pathology 

Of  the  estimated  17.000  primary  brain  tumors  occur- 
ring annually  in  the  US  in  adults,  approximately  60%  are 
gliomas.'"-^  Of  these  gliomas,  40%  to  50%  are  glioblas- 
toma multiforme,  30%  to  35%  are  anaplastic  astrocy- 
tomas, 15%  to  20%  are  well-differentiated  gliomas,  and 


2%  to  4%  are  medulloblastoma.  The  types  of  gliomas  by 
frequency  of  occurrence  in  adults  are  meningiomas 
(20%),  pituitary  adenomas  (15%),  and  neurinomas  or 
schwannomas  (7%).  In  children,  the  most  common 
intracranial  neoplasms  are  astrocytomas  (28%),  medul- 
loblastoma (25%),  ependymomas  (9%),  craniopharyn- 
giomas (9%),  and  glioblastoma  multiforme  (9%).^ 

Pathophysiology 

Glial  gliomas  at  diagnosis  are  best  conceptualized  as 
a multicompartmental  inhomogeneous  tumor  volume. 
This  is  a result  of  variable  oxygen  tension,  cell  cycle 
kinetics,  cellular  heterogeneity,  and  capillary  blood  sup- 
ply within  the  tumor.  The  average  diameter  of  a glioma 
at  diagnosis  is  4 cm  to  5 cm;  average  cell  mass  is  10’^ 
cells.  At  diagnosis,  a glioma  has  typically  undergone  30 
to  35  tumor  cell  doublings. 

Aside  from  the  rare  occurrence  of  familial  brain 
tumors,  which  constitute  less  than  1%  of  all  patients 
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ABBREVIATIONS  USED  IN  TEXT 

BCNU  = carmustine 

CCNU  = lomustine 

CT  = computed  tomography 

MR  = magnetic  resonance 

PCV-3  = procarbazine,  CCNU.  vincristine 


with  gliomas  (for  example,  neurofibromatosis  type  I or 
II),  the  etiology  of  gliomas  remains  unknown.'-^  Similar 
to  other  cancers,  a multistep  mutational  process  is 
assumed  to  occur,  beginning  in  a previously  normal  glial 
cell  or  astrocyte  from  which  gliomas  appear  to  evolve.  It 
is  believed  that  40%  of  glioblastoma  multiforme  evolve 
through  such  a multistep  mutational  process,  giving  rise 
to  a primary  glioblastoma.  Glial  tumors  that  evolve 
through  this  mutational  process  begin  as  a well-differen- 
tiated glioma,  evolve  to  an  anaplastic  astrocytoma,  and 
ultimately  become  glioblastoma  multiforme.  With  each 
malignant  stage,  tumors  progressively  accumulate 
identifiable  mutations.  For  example,  chromosome  10 
deletions  are  found  in  the  majority  of  glioblastoma 
multiforme;  in  well-differentiated  gliomas,  mutations 
of  the  P53  gene  located  on  chromosome  17  are  seen  in 
the  majority.'-'  What  initiates  and  promotes  these  muta- 
tional steps  remains  unknown.  Sixty  percent  of  glioblas- 
toma multiforme  appear  to  evolve  de  novo  and  are 
termed  “secondary  glioblastomas.” 

Neurologic  Symptoms  and  Signs 

Neurologic  symptoms  and  signs  affecting  patients  with 
glial  neoplasms  reflect  the  location  of  the  tumor  rather 
than  the  specific  tumor  histology.  Symptoms  may  be 
either  general  (for  example,  associated  with  increased 
intracranial  pressure)  or  focal  (for  example,  hemiparesis). 
General  symptoms  include  headaches,  gastrointestinal 
upset  with  nausea  or  vomiting,  personality  changes,  and 
slowing  of  cognitive  function.  Because  the  brain 
parenchyma  does  not  have  pain-sensitive  structures, 
headache  has  been  attributed  to  local  swelling  and  distor- 
tion of  pain-sensitive  nerve  endings  associated  with  blood 
vessels  primarily  in  the  meninges.’  Many  tumors  grow 
without  headache  as  a prominent  symptom;  others  lead 
rapidly  to  headache.  Headaches  can  vary  in  severity  and 
quality  and  frequently  occur  in  the  early  morning  hours  or 
upon  first  awakening.  Some  patients  complain  of  an 
uncomfortable  feeling  in  the  head  rather  than  headache. 

Gastrointestinal  symptoms  such  as  loss  of  appetite, 
nausea,  and  occasional  vomiting  occur  in  all  patients 
but  are  more  common  in  children  and  in  patients  har- 
boring tumors  in  the  infratentorial  space  (posterior 
fossa)  as  opposed  to  the  supratentorial  space.  In  gener- 
al, these  symptoms  reflect  raised  intracranial  pressure. 

Changes  in  personality,  mood,  mental  capacity,  and 
concentration  can  be  early  indicators  or  may  be  the 
only  abnormalities  observed.  In  general,  patients  with 
brain  tumors  tend  to  sleep  longer  at  night  and  nap  dur- 
ing the  day.  These  symptoms,  while  not  unique  to  brain 


tumors,  may  easily  be  confused  with  depression  or 
other  psychologic  problems. 

Focal  symptoms  can  be  progressive  or  episodic. 
Episodic  symptoms  include  seizures,  which  are  an 
important  harbinger  of  brain  tumors.  Although  only  1% 
of  patients  presenting  with  seizures  are  diagnosed  with  a 
brain  tumor,  the  association  increases  with  increasing 
patient  age.  Seizures  are  a pre.senting  symptom  in 
approximately  20%  of  patients  with  supratentorial  brain 
tumors.  Rapidly  growing  malignant  gliomas  are  likely  to 
produce  complex  partial  motor  or  sensory  seizures, 
although  generalized  seizures  are  also  common.  In 
patients  with  slowly  growing  astrocytomas,  such  as  gan- 
gliogliomas  and  oligodendrogliomas,  partial  seizures 
may  antedate  the  clinical  diagnosis  by  months  or  years. 
In  a patient  older  than  40  years,  incidence  of  focal 
seizures  indicates  a tumor  as  a possible  cause  unless 
proven  otherwise.  All  patients  presenting  with  focal 
seizures  should  undergo  diagnostic  contrast-enhanced 
magnetic  resonance  (MR)  or  computed  tomography 
(CT)  brain  imaging.  Additionally,  all  patients  with 
symptomatic  seizures  should  be  maintained  on  anticon- 
vulsant drugs,  preferably  as  monotherapy. 

The  distribution  of  gliomas  in  the  brain  has  a direct 
relationship  to  the  mass  of  the  involved  brain  region.'-’ 
The  most  frequently  occurring  tumors  by  location  are  in 
decreasing  order  of  frequency:  frontal,  parietal,  temporal, 
and  occipital  lobes.  The  clinical  pattern  of  tumor  growth 
in  the  various  brain  regions  is  less  stereotypic  than  that 
observed  after  stroke.  Frontal  lobe  tumors  may  be  asymp- 
tomatic or  may  produce  slowing  of  contralateral  hand 
movements,  contralateral  spastic  hemiparesis,  marked 
elevation  in  mood,  or  loss  of  initiative  and  dysphasia. 
Bifrontal  disease  is  common,  unfortunately,  and  can  cause 
bilateral  hemiparesis,  spastic  paraparesis,  dementia,  and 
severe  impairment  of  the  intellect,  personality,  and  mood. 
Temporal  lobe  tumors  may  be  clinically  silent  or  may  pro- 
duce impairment  of  recent  memory,  homonomous  quad- 
rantanopsia,  auditory  hallucinations,  and  aggressive 
behavior.  Involvement  of  the  nondominant  temporal  lobe 
may  lead  to  minor  perceptual  problems  and  spatial  disori- 
entation. Dominant  temporal  lobe  involvement  can  lead 
to  dysnomia,  impaired  memory,  and  aphasia.  Parietal  lobe 
tumors  effect  sensory  and  perceptual  functions  more  than 
motor  functions,  although  minor  hemipareses  frequently 
coexist.  In  addition,  homonomous  hemianopsia  and  visu- 
al inattention  may  occur  with  parietal  lobe  tumors. 
Occipital  lobe  tumors  produce  contralateral  homonomous 
hemianopsia  or  visual  distortions  that  take  the  form  of 
nonformed  visual  hallucinations.  Thalamic  and  basal  gan- 
glia tumors  result  in  nonspecific  headaches  due  to  either 
hydrocephalus  or  raised  intracranial  pressure,  usually 
contralateral  sensory  and  motor  abnormalities,  and  occa- 
sionally subcortical  aphasias. 

Treatment 

Several  considerations  regarding  brain  tumor  therapy 
are  unique  to  glial  neoplasms.  The  resident  organ— the 
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brain  — is,  of  course,  vital  to  the  patient.  Approximately 
15  different  cell  types  can  give  rise  to  a primary  brain 
tumor.  The  frequently  obscure  margins  between  tumor 
presence  and  a normal  brain  are  best  delineated  by  CT  or 
MR  brain  imaging.  The  concept  of  “brain  adjacent  to 
tumor”  (BAT)  is  also  important:  tumor  infiltration  fre- 
quently precedes  tumor-related  vascular  changes  seen 
on  CT  or  MR  imaging,  resulting  in  an  intact  blood-brain 
barrier  that  limits  drug  access.  Many  classes  of  anti- 
cancer drugs  are  toxic  to  the  central  nervous  system  if 
the  blood-brain  barrier  is  extensively  breached  by  either 
cerebrospinal  fluid  administration  or  by  modification  of 
the  blood-brain  barrier. 

There  are  several  variables  that  affect  survival  in 
patients  with  gliomas:  the  tumor  histology  and  prolif- 
erative capacity;  the  patient’s  age  and  performance;  the 
extent  of  surgery;  and  the  doses  of  radiation  therapy 
and  chemotherapy.'”^ 

Glioma  Classification 

The  classification  of  astrocytoma  is  confusing  in  that 
a number  of  systems  are  used.  Kemohan  introduced  a 
system  in  1949  that  grades  tumors  from  I to  IV.  Grade  IV, 
often  called  glioblastoma  multiforme,  is  the  most  malig- 
nant.'-^ The  World  Health  Organization  in  1979  intro- 
duced a system  of  three  grades  (well-differentiated 
gliomas  are  Grade  I,  anaplastic  astrocytomas  are  Grade 
II,  and  glioblastoma  multiforme  are  Grade  III)  that  is 
most  often  used  today.'--  More  recently,  a group  from  the 
Mayo  clinic  introduced  a classification  schema  whereby 
gliomas  are  divided  into  four  grades;'-^  the  group  pre- 
sented convincing  data  supporting  survival  as  a function 
of  tumor  grade.  In  general,  median  survival  for  well-dif- 
ferentiated gliomas  is  4 to  5 years;  for  anaplastic  astro- 
cytoma, 3 years;  and  for  glioblastoma  multiforme,  1 year. 

Proliferative  Capacity 

A variety  of  methods  are  available  for  estimating  the 
proliferative  capacity  of  tumors.  Within  the  astrocytoma 
series,  higher  proliferation  indices  are  seen  with  glioblas- 
toma multiforme  relative  to  well-differentiated  gliomas.'-^ 
Data  show  that  within  a glioma  grade,  tumors  with  high- 
er proliferative  capacity  result  in  shorter  survival. 

Age 

Age  independently  affects  survival  in  patients  with 
glial  neoplasms. The  median  survival  rates  of 
younger  patients  are  longer  than  those  of  older  patients 
with  a similar  tumor  type.  Laboratory  studies  show 
increased  tumor  cell  cytotoxicity  to  either  radiation  or 
chemotherapy  in  tumors  from  younger  patients  and 
suggest  that  with  increasing  age,  tumors  acquire  vari- 
ous resistance  mechanisms,  making  them  less  respon- 
sive to  therapy. 


Surgery 

The  extent  of  surgery  — biopsy  versus  subtotal  versus 
total  resection  — has  been  shown  in  a number  of  studies 
to  affect  length  of  survival.' For  example,  data  from 
the  Japanese  Brain  Tumor  Registry  show  an  improve- 
ment in  5-year  survival  rates  in  patients  with  well-dif- 
ferentiated gliomas  who  undergo  near-  or  gross-total 
resection  compared  with  patients  undergoing  biopsy  or 
partial  resection.'"  Data  from  higher  grade  gliomas  show 
that  with  gross  total  resection,  a 2-year  survival  of  19% 
is  achieved;  a subtotal  resection,  however,  has  a 2-year 
survival  of  0%." 

Objectives  of  surgery  in  a patient  with  a clinically 
and  neuroradiographically  probable  malignant  glioma 
are  to  establish  a pathologic  diagnosis;  relieve  mass 
effect  on  the  surrounding  brain,  thereby  improving 
patient  symptoms  and  signs;  and,  if  possible,  perform  a 
gross  total  resection.'-^"  Unfortunately,  complete  resec- 
tion is  accomplished  in  only  10%  to  15%  of  patients 
with  malignant  gliomas,  primarily  because  the  tumor  is 
located  in  eloquent  regions  of  brain.  The  majority  of 
patients  thus  have  residual  and  measurable  disease  after 
definitive  surgery. 

Radiation  Therapy 

The  Brain  Tumor  Study  Group  has  looked  at  how  radi- 
ation therapy  as  an  independent  variable  affects  survival 
in  patients  with  malignant  gliomas. These  studies 
on  the  dose-response  relationship  demonstrate  that  a radi- 
ation dose  less  than  4,500  cGy  in  Grade  IV  gliomas 
results  in  a median  survival  of  approximately  13  weeks 
compared  with  a median  survival  of  42  weeks  with  a dose 
of  6,000  cGy.  Moreover,  the  addition  of  radiation  therapy 
and  surgery  is  beneficial  relative  to  surgical  therapy  only. 
This  effect  is  seen  for  both  Grade  III  and  IV  gliomas. 

Radiotherapy  is  nearly  always  used  in  the  treatment 
of  malignant  gliomas.  The  tumor  is  visualized  by  cranial 
contrast-enhanced  MR  or  CT  imaging  before  surgery 
and  radiotherapy  is  administered  to  the  tumor  area  and  a 
3-cm  cuff  surrounding  the  tumor.  This  “limited-field” 
method  of  radiotherapy  is  used  on  the  majority  of  malig- 
nant gliomas  (>  90%)  because  they  recur  at  the  site  of 
the  initial  tumor,  the  junction  of  the  initial  tumor  and  the 
surrounding  brain,  or  within  3 cm  of  the  initial  tumor 
edge.  Because  of  this  recurrence  pattern,  stereotactic 
radiotherapies  have  been  used  in  both  the  initial  treat- 
ment (adjuvant  boost  radiotherapy)  and  at  the  time  of 
recurrence  (salvage  radiotherapy).'-^ 

Two  categories  of  stereotactic  radiotherapy  are  avail- 
able; implantation  of  radioactive  sources  (interstitial 
brachytherapy)  and  external  targeted  radiotherapy 
administered  either  by  the  linear  accelerator  (linac  radio- 
surgery) or  by  a focused  array  of  radioactive  cobalt 
sources  (gamma  knife). 

The  treatment  of  malignant  gliomas  remains  a prob- 
lem in  that  no  contemporary  treatments  are  curative; 
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most  therapies  are  used  to  provide  palliation  (1  year  in 
glioblastoma  multiforme  or  2 to  3 years  in  anaplastic 
astrocytoma)  before  tumor  recurrence  and  tumor-related 
death.  The  role  of  adjuvant  stereotactic  radiotherapy  is 
limited  by  its  constraints  — tumors  need  to  be  surgically 
accessible  because  there  is  a high  probability  of  sympto- 
matic radiation  necrosis,  and  each  radiotherapy  method 
involves  particular  geometries.  Radiosurgery  is  used  for 
small-volume  tumors,  typically  not  exceeding  3 cm.  By 
contrast,  brachytherapy,  regardless  of  the  radioactive 
source,  may  treat  tumors  with  maximum  dimensions  of  5 
to  6 cm.  Notwithstanding  these  differences,  there  is  a 
paucity  of  data  in  the  literature  comparing  outcomes  of 
these  stereotactic  modalities. With  the  proliferation 
of  radiosurgery  centers  in  the  US,  its  noninvasive  nature, 
and  its  lower  cost  compared  with  brachytherapy 
($10,000  versus  $40,000),  radiosurgery  is  increasingly 
used  in  selected  patients  with  malignant  gliomas  in  both 
adjuvant  and  recurrent  settings.  The  number  of  patients 
appropriate  for  these  procedures,  however,  is  compara- 
tively small  — less  than  one-quarter  of  all  patients  with 
malignant  gliomas. 

Another  issue  surrounding  the  use  of  stereotactic 
radiotherapy  is  its  effectiveness  compared  with  surgery 
and  chemotherapy.  Florell  and  colleagues  argued  that 
both  selection  and  survival  bias  contaminate  brachyther- 
apy and,  by  extension,  radiosurgery  studies.’^  Patients 
treated  with  definitive  surgery  and  postoperative  salvage 
chemotherapy  may  have  survival,  time  to  tumor  pro- 
gression, and  quality  of  life  outcomes  similar  to  those  of 
patients  treated  with  stereotactic  radiotherapies,  which 
suggests  that  these  radiotherapies  are  not  meaningfully 
better.  Nevertheless,  patient  acceptability  and  lower  cost 
make  stereotactic  radiotherapy  attractive.  Until  more 
definitive  results  are  obtained,  stereotactic  radiotherapy 
is  likely  to  be  commonly  used  as  both  adjunct  boost  and 
salvage  therapy. 

Chemotherapy 

Different  chemotherapy  regimens  for  the  treatment  of 
patients  with  malignant  gliomas  are  described  in  Table 
j 13.16-19  Chemotherapy  may  be  used  immediately  after 
surgery  and  before  radiotherapy,  a method  of  administra- 
tion termed  “neo-adjuvant.”  Neo-adjuvant  therapy,  used 
primarily  in  the  investigational  treatment  of  pediatric 
brain  tumors,  has  become  the  most  common  therapy  in 
children  under  3 years  old.^  Chemotherapy  has  also  been 
used  concurrently  with  radiation  therapy  to  potentiate  or 
sensitize  the  tumor  to  the  effects  of  radiotherapy,  which  is 
termed  “chemoradiosensitization”  and,  again,  has  primar- 
ily been  used  in  an  investigational  setting. After 
surgery  and  radiotherapy,  chemotherapy  can  also  be  pre- 
scribed as  adjuvant  therapy.  The  results  of  numerous 
cooperative  group  studies  favor  the  use  of  adjuvant 
chemotherapy  for  the  treatment  of  malignant  gliomas. 
Chemotherapy  is  often  used  for  the  treatment  of  recurrent 
malignant  gliomas  as  salvage  chemotherapy.^°“^^  It  is  in 
the  context  of  salvage  chemotherapy  that  the  majority  of 


single-agent  Phase  I and  Phase  II  chemotherapy  studies  of 
malignant  gliomas  have  been  performed. 

In  assessing  the  value  of  chemotherapy  as  an  inde- 
pendent variable  affecting  survival,  the  University  of 
California,  San  Francisco,  Neuro-Oncology  Service  has 
tabulated  their  experience  over  many  years. Their 
data  indicate  that  surgery  followed  by  radiation  therapy 
given  in  the  treatment  of  glioblastoma  multiforme 
results  in  a 1-year  survival  of  44%,  a 3-year  survival  of 
6%,  and  a 5-year  survival  of  0%.  By  comparison, 
surgery  followed  by  radiation  therapy  followed  by  adju- 
vant chemotherapy  using  nitrosourea-based  regimens 
for  the  treatment  of  glioblastoma  multiforme  results  in  a 
46%  1-year  survival,  an  18%  3-year  survival,  and  an 
18%  5-year  survival.  Similarly,  for  highly  anaplastic 
astrocytomas  or  Grade  III  gliomas,  surgery  followed  by 
radiation  therapy  results  in  a 1-year  survival  of  60%,  a 
3-year  survival  of  20%,  and  a 5-year  survival  of  16%. 
With  the  addition  of  chemotherapy,  1-year  survival 
increases  to  80%,  3-year  to  39%,  and  5-year  to  18%. 

Several  fundamental  points  may  be  discerned  from 
the  above  studies.  First,  no  compelling  data  exists  to 
support  the  use  of  neo-adjuvant  treatment  for  malignant 
gliomas,  with  the  exception  of  infantile  gliomas.® 
Second,  chemoradiosensitization  with  agents  such  as 
metronidazole,  halogenated  pyrimidines,  and  platinum 
compounds  has  not  shown  substantially  improved  out- 
come measures  in  patients  with  malignant  gliomas. 

The  exception  is  the  use  of  oral  hydroxycarbamide 
(“hydroxyurea”).  A series  of  studies  by  the  Northern 
California  Oncology  Group/University  of  California, 
San  Francisco,  suggest  that  including  hydroxycarbamide 
in  a radiotherapy  regimen  improves  median  survival 
compared  with  radiotherapy  alone  in  patients  with 
malignant  gliomas  (Table  1).'®“‘*  And  third,  from  exten- 
sive studies,  the  Brain  Tumor  Study  Group  concluded 
that  nitrosoureas— particularly  carmustine  (BCNU)  and 
lomustine  (CCNU)— and  high-dose  oral  procarbazine, 
are  the  most  efficacious  agents  in  the  adjuvant  treatment 
of  malignant  gliomas  (Table  1).'®“'^ 

The  Brain  Tumor  Study  Group  in  addition  conduct- 
ed a randomized  Phase  III  trial  comparing  intravenous 
to  intra-arterial  chemotherapy  in  the  adjuvant  treatment 
of  malignant  gliomas.^”’  The  study  demonstrated  no 
survival  advantage  when  patients  were  treated  by  the 
intra-arterial  route;  in  fact,  the  results  suggest 
increased  treatment-related  morbidity  in  the  intra-arte- 
rial treatment  arm.  Intra-arterial  chemotherapy  is  not 
recommended  for  the  treatment  of  malignant  gliomas 
outside  of  investigational  studies. 

The  Northern  California  Oncology  Group/University 
of  California,  San  Francisco,  and  the  M.D.  Anderson 
Cancer  Center  have  pursued  trials  using  polyagent  adju- 
vant chemotherapy  in  the  treatment  of  patients  with 
malignant  gliomas.'®  '*-^®  These  studies  have  convincing- 
ly shown  that  a combination  of  procarbazine,  lomustine, 
and  vincristine  (PCV-3)  is  at  least  equivalent  and  perhaps 
superior  to  single-agent  nitrosourea  or  BCNU  when  used 
as  an  adjuvant  (Table  1).  PCV-3’s  superiority  is  based  on 
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TABLE  1 .-CHEMOTHERAPY  REGIMENS  FOR  MALIGNANT  GLIOMAS 

ACENT 

DOSE 

ROUTE 

SCHEDULE 

Hydroxyurea'^ 

300  mg/m^ 

p.o 

QID 

Mon,  Wed,  & Fri. 
During  RT 

BCNU'^’'^ 

220  mg/m^ 

I.V. 

lx 

Q 6-8  weeks 

80  mg/m^ 

I.V. 

QDx3 

Q 6-8  weeks 

Procarbazine” 

150  mg/m^ 

p.o. 

QD 

Days  1 -28 

Q 6-8  weeks 

PCy-3'« 

CCNU 

110  mg/m^ 

I.V. 

Day  1 

Q 6-8  weeks 

Procarbazine 

60  mg/m^ 

p.o. 

Days  8-21 

Q 6-8  weeks 

Vincristine 

1 .4  mg/m^ 
(max.  2 mg) 

I.V. 

Days  8 & 29 

Q 6-8  weeks 

Cyclophosphamide  and  Vincristine^’ 

Cyclophosphamide 

.75-1  gm/m^ 

I.V. 

Days  1 & 2 

Q 3-4  weeks 

Vincristine 

1.0  mg/m^ 

I.V. 

Day  1 

Q 3-4  weeks 

Platinums^^ 

Carboplatin 

400-450  mg/m^ 

I.V. 

Day  1 

Q 4 weeks 

175  mg/m^ 

I.V. 

Day  1,8, 15,  22 

Q 6-8  weeks 

Cisplatin 

100  mg/m^ 

I.V. 

Days  1 & 8 

Q 3-4  weeks 

35  mg/m^ 

I.V. 

Days  1 -3 

Q 3-4  weeks 

TDPC  - FUHU^” 

6-Thioguanine 

40  mg/m^ 

p.o. 

Day  1-3 
Q6Hx12 

Q 6-8  weeks 

Procarbazine 

50  mg/m^ 

p.o. 

Day  2 

(start  HR  60)  Q6H  x 4 

Q 6-8  weeks 

Dibromodulcitol 

400  mg/m^ 

p.o. 

Day  2 
(HR  60)  X 1 

Q 6-8  weeks 

CCNU 

110  mg/m^ 

p.o. 

Day  3 
(HR  72)  X 1 

Q 6-8  weeks 

5-Fluorouracil 

lg/m^/24HR 

I.V. 

Day  1 4 & 1 5 

Q 6-8  weeks 

Hydroxyurea 

1g/m^ 

p.o. 

Day  15  (start  HR  356) 
Q6H  x4 

Q 6-8  weeks 

Q:  Every  (QD;  Once  per  day;  Q6H;  Every  six  hours;  QID:  Four  times  per  day) 

p.o.:  Oral 

RT:  Radiotherapy;  1 x/x  1 = given  once 

X 3:  Given  three  times;  x 12  given  twelve  times;  x 4:Civen  four  times 

HR  # = Hour  administered 

median  time  to  tumor  progression  and  median  survival  in 
patients  with  anaplastic  astrocytomas.  The  median  sur- 
vival of  patients  with  glioblastoma  multiforme,  however, 
appears  unaffected  by  PCV-3.  But  a subset  of  patients 
with  this  tumor  type  appear  to  benefit  from  either  single- 
or  polyagent  adjuvant  chemotherapy. 

Approach 

The  treatment  of  gliomas  is  predicated  on  accurate 
histological  diagnosis  (Figure  1).  This  can  be  achieved 
in  essentially  all  tumors  either  by  attempting  gross  total 
resection  or  by  stereotactic  biopsy  using  either  CT  or 
MR  imaging.  Malignant  gliomas  in  adults  are  predomi- 
nantly supratentorial  and  unifocal.  Most  generate  con- 
siderable mass  from  both  the  tumor  and  the  surrounding 


vasogenic  edema.  Steroids,  usually  dexamethasone,  are 
used  to  mitigate  these  effects;  dose  adjustment  is  neces- 
sary to  minimize  steroid-related  side  effects.  The  stan- 
dard approach  to  malignant  supratentorial  glioma  in 
adults  is  to  attempt  a complete  resection  followed  by 
irradiation  therapy  followed  by  nitrosourea-based  adju- 
vant chemotherapy.  Data  support  as  complete  a resection 
as  possible;  there  is  no  change  in  surgical  morbidity  and 
an  improvement  in  survival  is  realized.^^  The  extent  of 
surgical  resection  is  best  evaluated  within  3 days  of 
surgery  by  contrast-enhanced  MR  or  CT  imaging. 
Contrast  enhancement,  within  three  days  of  surgery, 
accurately  reflects  a residual  tumor.  Brain  tumor  resec- 
tion surgery  has  an  overall  operative  mortality  of  1 % to 
2%;  40%  of  patients  remain  normal  or  have  minimal 
deficits  after  surgery,  30%  manifest  no  postoperative 
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change  relative  to  preoperative  deficits,  and  25%  sustain 
an  increased  postoperative  deficit.^*  In  most,  the  deficit 
improves  and  patients  regain  ambulation  and  the  ability 
to  care  for  themselves. 

Because  a dose-response  relationship  exists  with 
radiotherapy,  brain  tolerance  doses  of  6,000  cGy  to  6,500 
cGy  are  recommended.'^  '"*  Higher  doses  increase  the 
incidence  of  radiation  injury  to  the  brain,  including  both 
radiation  necrosis  and  vasculopathy.  To  minimize 
delayed-late  radiation  injury  to  a normal  brain,  which  is 
manifested  as  progressive  intellectual  decline  and  a 
extra-pyramidal  Parkinsonian-like  syndrome,  smaller 
volumes  of  the  brain  are  generally  irradiated.'^  ''* 

Chemotherapy  as  indicated  above  has  a role  in  manag- 
ing patients  with  malignant  gliomas;  no  individual  patient 


can  be  identified  a priori,  however,  who  will  be  responsive 
to  chemotherapy  (Figure  1).'^'“*  Nonetheless,  numerous 
studies  have  suggested  that  more  than  25%  of  patients 
obtain  a significant  survival  benefit  with  the  inclusion  of 
chemotherapy.  Because  the  optimal  chemotherapeutic  reg- 
imen is  not  defined  at  present,  patients  should  participate 
in  investigational  chemotherapeutic  trials. A multia- 
gent regimen  including  procarbazine,  CCNU,  and  vin- 
cristine (PCV-3)  may  be  preferred  to  single-agent  BCNU 
chemotherapy,'^'"  although  numerous  investigators  still 
recommend  single-agent  BCNU  adjuvant  chemotherapy. 

Stereotactic  radiotherapy,  either  brachytherapy  or 
stereotactic  radiosurgery,  may  be  used  as  adjuvant  or 
salvage  therapy.' Stereotactic  radiotherapy  must 
meet  well-defined  criteria:  a definable  target  by  CT  or 


Figure  1. — Algorithm  for  the  treatment  of  malignant  gliomas. 
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brain  imaging;  unifocal  legion;  supratentorial  location; 
absence  of  corpus  callosum  or  deep  nuclei  involvement; 
surgically  accessible  location;  noneloquent  brain  loca- 
tion; and  no  dimension  of  the  tumor  exceeding  5 to  6 cm 
for  brachytherapy  or  3 cm  for  stereotactic  radiosurgery. 
These  criteria  mean  that  10%  to  15%  of  patients  with 
high  grade  gliomas  are  eligible.  Approximately  50%  of 
patients  treated  with  brachytherapy  require  reoperation 
for  radiation  necrosis  with  or  without  evidence  of  tumor 
recurrence.  Evaluating  radiation  necrosis  is  difficult  by 
conventional  cranial  MR  or  CT  imaging.  As  such,  the 
use  of  positron  emission  tomography  (PET)  or  single 
photon  emission  computerized  tomography  (SPECT) 
has  been  used  to  differentiate  between  recurrent  tumor 
and  necrosis.  The  purported  survival  benefits  seen  in 
patients  with  Grade  IV  tumors  treated  adjuvantly  with 
boost  radiotherapy  (either  brachytherapy  or  stereotactic) 
may  not  be  accurate— patient  selection  may  account  for 
much  of  this  effect.'^ 

In  the  majority  of  patients  with  recurrent  gliomas, 
chemotherapy  represents  the  only  treatment  available. 
Treatment  intent  in  patients  with  recurrent  malignant 
gliomas  is  palliative  — long-term  survivors,  defined  as 
those  with  a patient  survival  longer  than  than  two  years, 
are  rare. 

Clearly,  new  approaches  to  the  treatment  of  malig- 
nant gliomas  are  necessary.  Enrollment  of  patients  into 
clinical  trials,  both  at  tumor  diagnosis  and  after  tumor 
recurrence,  will  generate  new  information  regarding 
investigational  therapies.  A randomized  trial  is  nearing 
completion  that  compares  patients  treated  with  or  with- 
out adjuvant  stereotactic  radiosurgery;  it  hopefully  will 
allow  identification  of  patients  who  might  benefit  from 
this  therapy.  A variety  of  investigational  chemotherapy 
protocols  is  available,  such  as  the  administration  of 
Taxol  during  radiotherapy.  Additionally,  novel 
approaches  such  as  the  use  of  high-dose  oral  tamoxifen, 
anti-angiogenesis  agents  (for  example,  thalidomide) 
inhibitors  of  matrix  metalloproteinases  and  gene  thera- 
pies (for  example,  gene  replacement  with  wild  type 
P53)  may  offer  improved  therapies  for  patients  with 
malignant  gliomas. 
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Important  Advances  in  Clinical  Medicine 


Orthopedics 

Vert  Mooney,  MD,  Section  Editor 

The  Council  on  Scientific  Affairs  of  the  California  Medical  Association  presents  the  following  epitomes  of  progress  in 
orthopedics.  Each  item,  in  the  judgment  of  a panel  of  knowledgeable  physicians,  has  recently  become  reasonably  firm- 
ly established,  as  to  both  scientific  fact  and  important  clinical  significance . The  items  are  presented  in  simple  epitome, 
and  an  authoritative  reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally  given  for  those  who  may 
be  unfamiliar  with  a particular  item.  The  purpose  is  to  assist  busy  practitioners,  students,  researchers,  and  scholars  to 
stay  abreast  of  these  items  of  progress  in  orthopedics  that  have  recently  achieved  a substanticd  degree  of  authoritative 
acceptance,  whether  in  their  own  field  of  special  interest  or  another. 

The  items  of  progress  listed  below  were  selected  by  the  Advisory  Panel  to  the  Section  on  Orthopedics  of  the  California 
Medical  Association,  and  the  summaries  were  prepared  under  the  direction  of  Vert  Mooney,  MD,  and  the  Panel. 


Current  Status  of  Cartilage  Grafting 

The  past  decade  has  seen  an  explosion  of  interest  in 
the  potential  for  grafting  limited  areas  of  cartilage  loss  in 
patients  between  the  ages  of  15  and  45,  who  are  too 
young  for  total  joint  replacement.  Such  defects  are  typi- 
cally traumatic  chondral  fractures  of  the  knee  or  defects 
of  osteochondritis  dissecans.  In  these  patients,  few,  if 
any,  good  alternatives  for  restoring  pain-free  joint  mobil- 
ity have  been  found  with  the  use  of  biomaterials  in  vari- 
ous configurations.  This  has  stimulated  the  search  for  a 
biological  solution.  Resurfacing  with  cartilage  replace- 
ment of  the  defect  area  would  be  the  ideal  solution. 

In  the  past,  abrasion  arthroplasty  — based  on  con- 
cepts developed  in  the  era  of  cup  arthroplasty  of  the 
hip— has  been  attempted  in  order  to  solve  this  problem. 
An  abrasion  of  the  subchondral  plate,  by  various  tech- 
niques, exposes  marrow  elements,  from  which  cells 
proliferate.  These  cells  produce  granulation  tissue  that, 
if  it  survives  mechanical  exposure,  will  mature  (at  best) 
into  fibrocartilage  with  properties  of  architecture  and 
biochemical  composition  inferior  to  that  of  normal  hya- 
line cartilage.  Fibrocartilage  resists  wear  poorly  and  is 
functionally  unable  to  resist  the  compression  under  load 
that  normal  cartilage  is  able  to  achieve.  One  may  argue 
that  the  procedure  buys  time  — short  time  — and  that  a 
fibrocartilage-on-fibrocartilage  interface  is  preferred 
over  a bone-on-bone  interface.  It  is  important  to  note, 
however,  that  the  procedure  seldom,  if  ever,  provides  a 
satisfactory,  lasting  result  in  the  age  group  of  concern. 

The  search  for  better  answers  to  repairing  articular 
defects  in  younger  patients  led  to  exploring  the  potential 
of  allografting.  Hyaline  cartilage  alone  cannot  attach  to 
a bone  surface.  If,  however,  the  hyaline  cartilage  is 
transplanted  with  its  underlying  subchondral  plate  as  a 
composite,  the  graft’s  bone  component  will  attach  to  an 
underlying  bone  surface  quite  readily.  Modem  allograft- 


ing reduces  antigen  exposure  by  restricting  the  bone 
component  of  the  composite  allograft  transplant  to  a 
shell  of  subchondral  bone. 

The  application  of  fresh  shell  allografts  in  patients 
with  limited  joint  surface  damage  (monopolar  defects) 
secondary  to  trauma  or  osteochondritis  dissecans  has 
produced  positive  results:  several  series  followed  for  up 
to  10  years  have  shown  “good”  or  “excellent”  results  in 
85%  to  95%  of  the  patients.  Results  from  bipolar  graft- 
ing, such  as  that  required  in  patients  with  degenerative 
arthritis,  have  generally  produced  “good”  and  “excel- 
lent” results  in  only  50%  of  the  patients.  Good  and 
excellent  results  tend  to  be  inversely  proportional  to  the 
surface  area  of  graft  required  to  fill  the  defect.  Fresh 
allografts  (defined  variously  in  terms  of  hours  or  days 
from  the  death  of  the  donor  using  metabolically  sup- 
portive media)  are  superior  to  frozen  grafts  in  terms  of 
cartilage  cell  survival. 

A Swedish  concept  involves  culturing  the  patient’s 
own  cartilage  cells  and  then  implanting  them  into  the 
joint  surface  defect.  Before  doing  so,  the  area  is  pre- 
pared by  suturing  a layer  of  periosteum  over  the  defect 
to  contain  the  implanted  cells  and  thereby  prevent  their 
dispersal.  This  has  been  termed  the  Carticel  technique. 
Results  of  this  procedure  are  similar  to  those  reported  in 
the  allograft  series  mentioned  above.  This  procedure  has 
received  approval  by  the  Food  and  Drug  Administration 
(FDA)  for  general  use  by  trained  orthopedists  in  the 
United  States  under  guidelines  for  manipulated  autolo- 
gous structured  cells  overseen  by  FDA’s  Center  for 
Biologies  Evaluation  and  Research. 

A third  biological  approach  has  recently  been  report- 
ed from  Budapest.  In  this  technique,  core  cylinders  of 
cartilage  and  subchondral  bone  are  excised  from 
non-weight  bearing  areas  of  the  knee.  The  cylinders  are 
inserted  into  corresponding  cylindrical  cavities,  created 
in  the  condylar  defect,  to  produce  a surface  mosaic  of 
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round  articular  transplants  over  the  involved  defect.  The 
authors  have  published  only  preliminary  results  of  this 
procedure  to  date. 

Each  of  the  evolving  techniques  for  cartilage  trans- 
plantation has  both  advantages  and  disadvantages.  It 
is  premature  to  offer  a dogmatic  assessment  of  a long- 
term outcome  from  any  of  the  newer  procedures.  Such 
assessments  can  only  come  from  prospective  compar- 
ative studies  in  large  numbers  of  cases.  There  are 
some  obvious  pros  and  cons,  however,  that  can  be 
enumerated  for  consideration  by  the  patient  and  the 
treating  surgeon. 

Allografting  carries  the  potential  of  immune 
response,  from  potential  viral  contamination  and  from  a 
delay  between  the  time  of  decision  for  surgery  and  the 
availability  of  a suitable  donor.  Because  it  is  necessary 
to  size  the  graft  to  match  the  recipient,  the  delay  may  be 
more  than  several  weeks,  which  can  be  a major  problem 
for  the  patient.  And,  as  is  the  case  with  transplantation  in 
other  organ  systems,  the  shortage  of  donors  for  cartilage 
allografting  is  a continuous  problem. 

The  cell  culture  (Carticel)  procedure  is  challenging 
because  of  the  need  to  submit  a cartilage  cell  source 
from  the  patient  to  the  cell  “factory”  for  the  safe  culture 
of  enough  cells  for  transplantation.  This  is  an  expensive 
step  that  requires  a short  delay.  The  application  of  the 
technique  with  osteochondritis  dissecans  requires  exper- 
imental and  clinical  confirmation. 

The  mosaic  procedure  does  not  provide  a uniform 
surface  area;  rather,  it  creates  a “cobblestone”  pattern 
with  gaps  between  the  grafts.  It  is  not  clear  how  long  this 
type  of  surface  will  wear  effectively.  The  mosaic  tech- 
nique has  a number  of  interface  defects  between  each  of 
the  cylinders,  so  the  cobblestone  pattern  is  permanent. 
Furthermore,  the  damage  to  the  donor  area  may  be  detri- 
mental over  the  long-term. 

In  spite  of  these  problems,  both  proven  and  theoreti- 
cal, both  the  allograft  and  cell  culture  techniques  offer 
functional  improvement  to  the  patient  in  a large  per- 
centage of  the  properly  selected  cases.  The  phrase 
“properly  selected  cases”  typically  refers  to  the  restric- 
tion of  traumatic  defects  to  a single  surface — or  osteo- 
chondritis dissecans — in  an  otherwise  healthy  joint. 
There  is  excitement  about  the  potential  of  these 
approaches;  however,  caution  must  be  exercised  and 
enthusiasm  must  be  tempered  with  objectivity.  The  final 
outcome  of  necessary  studies  will  not  be  available  for  at 
least  a couple  of  decades.  The  need  for  prospective 
studies  is  obvious  and  must  be  pursued  energetically.  In 
the  meantime,  frank  and  open  discussion  with  our 
patients  about  the  merits  and  disadvantages  of  each  of 
the  approaches  is  mandatory.  We  must  hope  for  better 
informed,  more  objective,  and  better  balanced  presenta- 
tions of  these  approaches  by  the  media  to  help  keep 
patient  expectations  realistic. 

Wayne  H.  Akeson,  MD 
San  Diego,  California 
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Open  Fractures  of  the  Shaft  of  the  Tibia 

Open  fractures  of  the  shafts  of  the  tibia  and  fibula 
continue  to  challenge  orthopedic,  vascular,  trauma,  and 
plastic  surgeons,  because  these  are  the  most  common  and 
serious  of  open  fractures.  They  are  commonly  due  to 
high-energy  trauma  such  as  that  which  occurs  in  motor 
vehicle  accidents,  when  pedestrians  are  hit  by  vehicles,  or 
in  high-velocity  falls  or  sports  injuries.  Although  the  bone 
injury  can  be  challenging  to  the  orthopedic  surgeon,  it  is 
the  severity  of  injury  to  the  soft  tissue  envelope  that  deter- 
mines the  prognosis  and  drives  the  decision-making 
process  regarding  treatment.  Because  of  advances  in  vas- 
cular repair,  bone  fixation,  bone  grafting  techniques,  and 
local  and  free  microvascular  flaps,  we  are  now  able  to  sal- 
vage limbs  that  were  previously  not  salvageable.  Salvage 
of  the  mutilated  leg  can  require  multiple  operations  over 
two  years  or  more.  Even  with  these  conditions  in  place, 
the  patient  can  be  left  with  a disabled  extremity  that  is  less 
functional  than  a below-the-knee  prosthesis,  particularly 
if  the  foot  is  severely  disabled  or  if  there  is  a residual 
paralysis  of  the  muscles  served  by  the  common  peroneal 
and/or  posterior  tibial  nerves. 

Most  agree  that  there  are  two  absolute  indications  for 
immediate  amputation  in  severe  open  tibial  fractures 
associated  with  a vascular  injury  that  would  require 
repair  for  the  limb  to  survive:  a crush  injury  with  a 
warm  ischemia  time  of  more  than  6 hours  and  a tran- 
section of  the  tibial  nerve.  There  are  several  relative 
indications  for  amputation,  including  serious  associat- 
ed polytrauma,  severe  ipsilateral  foot  injuries,  or  an 
anticipated  protracted  course  of  treatment  that  is  not 
socioeconomically  sustainable. 

The  basic  goals  in  treating  open  fractures  of  the  tibia 
are  to  avoid  infection,  achieve  early  soft  tissue  closure, 
provide  immediate  bone  stabilization  that  permits  heal- 
ing in  the  most  anatomical  position  possible,  and  restore 
function  early.  The  most  important  of  these  is  the  pre- 
vention of  infection,  because  if  infection  and 
osteomyelitis  occur,  it  becomes  exceedingly  difficult  to 
achieve  the  other  goals.  In  the  emergency  department 
environment,  open  fractures — particularly  those  with 
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contaminated  large  open  wounds— benefit  from  imme- 
diate irrigation  of  the  site  with  sterile  saline  (either 
poured  from  a bottle  or  administered  with  a pulsatile 
irrigation  system)  and  removal  of  any  gross  debris.  A 
compressive  dressing  should  then  be  applied;  this  can  be 
soaked  in  a dilute  solution  of  Povidine  if  formal  surgical 
debridement  will  be  delayed.  The  fracture  should  be 
reduced,  if  possible,  and  then  immobilized  in  a long-leg, 
well-padded  splint.  Intravenous  antibiotics  should  be 
administered  as  soon  as  possible.  One  gram  of  Cefazolin 
intravenously  every  8 hours  suffices  for  most  open  frac- 
tures. Penicillin  and  an  aminoglycoside  may  be  neces- 
sary as  well  in  highly  contaminated  fractures— particu- 
larly those  that  occurred  in  an  agricultural  setting,  where 
there  is  a high  risk  of  clostridial  infection.  A careful 
assessment  of  neurovascular  function  is  essential. 
Because  compartment  syndrome  can  occur  in  open  frac- 
tures, this  assessment  includes  an  essential  search  for 
compartment  syndrome  and  measurement  of  compart- 
ment pressures  (if  indicated).  The  patient  should  be 
taken  to  surgery  as  soon  as  possible,  where  a meticulous 
layer-by-layer  debridement  and  pulsatile  irrigation  must 
be  accomplished.  It  is  safest  to  leave  the  wounds  open 
and  perform  delayed  primary  closure.  There  is  evidence 
to  suggest  the  utility  of  implanting  polymethylmethacry- 
late beads  that  are  impregnated  with  antibiotics  and  cov- 
ered with  an  oxygen  permeable  membrane.  Doing  so 
may  reduce  the  infection  rate  and  protect  tissues  sensi- 
tive to  dehydration. 

The  fracture  immobilization  method  of  choice 
involves  inserting  an  unreamed  locked  intramedullary 
nail.  Gently  using  one  or  two  reamers  to  enable  the 
placement  of  a larger  nail  with  stronger  cross-locking 
screws  is  also  acceptable.  In  fracture  patterns  where 
intramedullary  nailing  is  not  practical,  external  fixation 
is  the  appropriate  treatment 

As  soon  as  the  wound  is  free  of  necrotic  tissue  and 
any  evidence  of  infection,  closure  should  be  per- 
formed—with  local  or  free  full-thickness  flaps  if  nec- 
essary. In  cases  of  severe  open  fractures,  delayed  union 
or  nonunion  of  the  fracture  is  common.  In  cases  in 
which  there  has  been  extensive  soft  tissue  stripping  or 
bone  loss,  early  grafting  with  autologous  cancellous 
bone  may  hasten  the  rate  of  union  and  reduce  the  inci- 
dence of  a nonunion.  This  grafting  is  usually  per- 
formed after  the  soft  tissue  envelope  has  recovered 
from  the  injury,  between  6 and  12  weeks  after  the 
injury.  Using  current  techniques,  acute  infection  rates 
vary  from  3%  to  7%,  with  union  rates  of  98%  to  100%. 
Recent  studies  have  shown  that  late  osteomyelitis  rates 
continue  to  approach  zero. 

Michael  W.  Chapman,  MD 
Sacramento.  California 
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Lumbar  Interbody  Fusion  Utilizing 
Fusion  Cages 

Low  BACK  PAIN  is  the  most  common  musculoskeletal 
complaint  reported  to  physicians  by  their  patients.  At  one 
time  or  another,  95%  of  the  general  population  will  expe- 
rience significant  low  back  pain.  Fortunately,  95%  of  these 
patients  improve  within  three  months  of  presentation.  The 
majority  of  the  dollars  used  to  treat  low  back  pain  is  spent 
on  the  remaining  5%.  Low  back  pain  remains  the  largest 
source  of  disability  in  the  working  population. 

Despite  its  pervasiveness  and  significant  sociologi- 
cal impact,  identifying  the  source  of  low  back  pain 
remains  elusive.  In  fact,  of  those  patients  presenting 
with  low  back  pain,  only  15%  will  be  accurately  diag- 
nosed. Many  authors  believe  that  the  source  of  the 
pain  is  the  disc  itself.  The  disc  can  either  undergo 
painful  degeneration  or  become  acutely  injured.  Injury 
to  the  disc  itself  is  commonly  referred  to  as  internal 
disc  disruption. 

In  patients  who  remain  symptomatic  despite  an 
aggressive  conservative  care  program,  surgical  treat- 
ment may  become  an  option.  Many  spinal  surgeons 
advocate  lumbar  fusion  for  the  treatment  of  unremitting 
low  back  pain  that  has  been  refractory  to  aggressive  con- 
servative care.  Many  fusion  techniques  (posterior,  pos- 
terolateral, or  interbody)  and  approaches  (anterior,  pos- 
terior, or  both)  are  available. 

Many  believe  that  interbody  fusion  (fusion  between  the 
vertebral  bodies)  offers  a number  of  advantages  to  posteri- 
or interlaminar  or  posterolateral  intertransverse  process 
fusion.  The  cancellous  bone  of  the  vertebral  body  provides 
an  excellent  fusion  bed,  as  opposed  to  the  surgically  trau- 
matized posterior  paraspinal  musculature.  Interbody 
fusion  allows  the  disc  space  to  be  both  evacuated  and  dis- 
tracted. Distraction  allows  the  neural  foramen  to  be 
enlarged,  eliminating  any  foraminal  stenosis  that  might  be 
present  secondary  to  degenerative  loss  of  disc  height. 
Interbody  fusion  can  be  accomplished  by  either  an  anteri- 
or or  a posterior  approach.  Autografts  or  allografts  can  be 
a number  of  shapes  (dowels,  blocks,  rings,  or  chips). 

In  an  attempt  to  improve  stability,  expedite  the  rate  of 
fusions  and  recovery,  and  improve  patient  function, 
interbody  devices  have  been  developed.  The  precursor 
to  these  implants  was  the  “Bagby  Basket,”  designed  to 
treat  a form  of  cervical  instability  known  as  “Wobbler 
Syndrome”  in  horses;  this  technology  was  modified  for 
human  use  in  the  mid-1980s.  These  devices  consist  of 
threaded,  perforated  titanium  cylinders.  Another  device 
currently  in  clinical  trials  is  a carbon  fiber  rectangular 
cage.  This  cage  is  packed  with  bone  graft  and  inserted 
between  the  vertebral  bodies  through  either  an  anterior 
or  a posterior  approach.  The  anterior  approach  can  be 
either  retroperitoneal  or  laparoscopic.  The  laparoscopic 
approach  can  be  quite  challenging  at  the  L4-5  level 
because  of  the  overlying  vascular  structures,  but  quite 
feasible  at  the  L5-S1  level. 
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The  rate  of  fusion  with  the  use  of  the  threaded  titani- 
um cages  is  encouraging  and  is  comparable  to  either 
posterior  or  combined  anterior  and  posterior  fusion.  In 
addition,  interbody  fusion  is  between  30%  and  40%  less 
costly  than  combined  anterior  and  posterior  fusion.  The 
device-related  complication  rate  is  quite  low,  particular- 
ly when  the  device  is  implanted  anteriorly.  Clinical  trials 
are  underway  to  evaluate  the  use  of  fusion  cages  in  the 
thoracic  and  cervical  spine. 

This  technology  represents  a significant  step  forward 
in  the  treatment  of  low  back  pain.  It  is  important  to  rec- 
ognize, however,  that  the  surgical  indications  for  lum- 
bar spine  fusion  for  low  back  pain  remain  unchanged 
and  that  the  goal  is  not  only  a solid  fusion  but  a more 
functional  patient. 

Mark  F.  Hambly.  MD 
Sacramento,  California 
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Pelvic  Fractures 

Pelvic  fractures  with  their  associated  injuries  can 
produce  significant  short-term  mortality,  with  rates  of 
10%  to  20%.  When  head  injury  accompanies  a pelvic 
fracture,  the  mortality  rate  can  climb  to  50%.  Pelvic 
injuries  also  have  significant  long-term  morbidity,  such 
as  late  pain  and  the  impaired  function  of  the  pelvis  for 
sitting  and  weight  bearing  that  results  from  pelvic 
nonunion,  pelvic  malunion,  and  leg-length  discrepancy. 
Current  methods  to  reduce  the  high  mortality  and  mor- 
bidity rates  begin  with  the  emergency  resuscitation 
phase  and  continue  into  the  definitive  treatment  phase. 
In  the  past,  nonoperative  treatment  was  often  considered 
the  safest  option;  today,  however,  with  our  improved 
techniques  and  medical  care,  operative  treatment  can 
lead  to  reduced  morbidity. 

An  important  concept  is  that  both  anterior  and  poste- 
rior injuries  occur  in  pelvic  injuries  (with  only  rare 
exceptions).  Some  long-term  morbidity  is  related  to  the 
failure  to  recognize  an  unstable  posterior  injury. 
Frequent  use  of  CT  scanning  has  assisted  in  locating 
posterior  injuries,  but  the  assessment  of  pelvic  stability 
can  still  require  the  expertise  of  a traumatologist  who 
frequently  treats  these  injuries.  A stable  pelvis  is  one 
that  is  able  to  withstand  normal  physiologic  forces  with- 
out abnormal  deformation,  which  is  determined  by  the 
remaining  intact  bony  and  ligamentous  structures  after 
injury.  Radiographic  signs  of  instability  include  symph- 
ysis diastasis  more  than  2.5  cm;  ischial  spine  or  lateral 
sacrum  avulsion  fractures;  L5  transverse  process  frac- 
tures; sacroiliac  translation  more  than  1 cm;  and  a sacral 
fracture  gap  instead  of  impaction.  When  the  injury 


results  from  high-energy  mechanisms  — such  as  motor 
vehicle  accidents  or  falls  from  great  heights  — a high 
index  of  suspicion  for  instability  is  necessary  to  avoid 
complications  related  to  inadequate  treatment.  When 
instability  is  suspected  but  not  obvious,  push/pull  stress 
x-ray  studies  or  fluoroscopy  can  confirm  excessive 
motion  at  the  posterior  injury  site. 

When  the  mechanism  of  injury  is  considered,  the 
pelvis  is  believed  to  respond  to  three  primary  forces  of 
injury:  external  rotation,  lateral  compression,  and  verti- 
cal shear.  Each  of  these  forces,  depending  on  the  energy 
of  the  injury,  can  lead  to  stable  injuries,  to  severely 
unstable  injuries,  or  to  injuries  that  fall  anywhere 
between  these  categories.  Combined  forces  of  injury 
lead  to  combined  patterns  of  injury,  which  also  makes 
the  evaluation  of  specific  injuries  more  difficult. 

Pelvic  injuries  resulting  from  low-energy  mecha- 
nisms, such  as  avulsion  fractures  or  low-height  falls  in 
older  patients,  are  generally  stable  and  usually  treated 
symptomatically,  whereas  pelvic  injuries  resulting 
from  high-energy  trauma  are  treated  according  to 
ATLS  protocol.  The  methods  to  address  major 
intrapelvic  bleeding  include  orthopedic  reduction  and 
stabilization  of  the  pelvic  ring;  angiographic  emboliza- 
tion; and  open  surgical  repair,  ligation,  or  packing. 
Reducing  and  stabilizing  the  pelvic  ring  with  emergent 
external  fixation  decreases  intrapelvic  volume  (assist- 
ing tamponade),  minimizes  motion  at  the  fracture  site, 
and  assists  patient  mobility  and  transport  during  resus- 
citation and  evaluation. 

Angiography  localizes  bleeding  and  allows  for  thera- 
peutic embolization,  which  can  lead  to  excellent  hemody- 
namic control.  Whether  external  fixation  or  angiography 
is  done  first  remains  controversial.  Either  is  indicated  for 
persistent  hypovolemic  shock  after  fluid  and  blood 
replacement.  Open  surgical  repair,  ligation,  or  packing  is 
primarily  reserved  for  patients  who  do  not  respond  to 
external  fixation  and  angiographic  embolization,  and  for 
those  who  have  injuries  to  large  vessels  such  as  the  exter- 
nal iliac  or  common  iliac  artery. 

The  orthopedic  goal  in  an  emergency  setting  is  com- 
mon to  all  physicians:  to  assist  with  patient  resuscita- 
tion. When  the  patient  requires  emergency  surgery  for 
abdominal  bleeding,  genitourinary  or  gastrointestinal 
injury,  or  other  reasons,  the  orthopedic  surgeon  should 
be  involved  early  to  ensure  the  consideration  of  emer- 
gent stabilization  with  external  fixation,  open  reduction 
and  internal  fixation,  and  even  percutaneous  iliosacral 
screws.  When  communication  is  strong  among  surgical 
subspecialties,  many  of  these  options  can  be  done  expe- 
ditiously and  in  conjunction  with  other  procedures.  For 
example,  midline  abdominal  incisions  can  be  quickly 
extended  to  the  symphysis  for  plate  stabilization  of  sym- 
physeal  injuries. 

External  fixation  can  be  performed  quickly  by  experi- 
enced surgeons  and  with  particular  attention  to  position- 
ing away  from  the  abdomen,  if  a laporotomy  incision  is 
planned.  Additional  pins  and  bars  or  adjustments  can  be 
made  after  the  initial  resuscitation.  When  external  fixa- 
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tion  is  considered,  relative  contraindications  — \nc\\idmg 
fractures  located  at  the  intended  fixator  pin  insertion 
sites,  most  acetabular  fractures,  and  many  bilateral  or 
complex  fracture  patterns— also  must  be  considered. 
(Before  emergent  external  fixation  can  occur,  the  AP 
pelvis  x-ray  film  must  be  reviewed  to  determine  if  the 
pelvis  is  amenable  to  that  treatment.) 

A simple  anterior  fixator  can  be  applied  quickly.  If 
applied  incorrectly  or  if  over-compressed,  however,  it 
can  distract  a more  significant  posterior  injury.  If  this 
occurs,  incomplete  anterior  reduction  or  supplemental 
posterior  stabilization  should  be  considered.  External 
fixators  have  been  designed  to  insert  into  the  posterior 
sacroiliac  joint  region,  which  closes  pelvic  volume  pos- 
teriorly and  anteriorly.  They  are  designed  for  rapid 
application  during  hemodynamic  instability,  but  each 
requires  experience  in  its  application;  additionally,  they 
are  only  temporary  stabilizers  that  should  be  removed 
within  a few  days,  to  avoid  potential  complications. 

After  obtaining  adequate  hemodynamic  stability,  the 
pelvic  injury  can  be  further  evaluated  for  definitive  man- 
agement. In  addition  to  the  AP  pelvis  x-ray,  radiographic 
inlet  and  outlet  views  and,  occasionally,  45-degree  oblique 
views  of  the  pelvis  are  helpful  in  operative  decisions  and 
planning  even  when  computed  tomography  (CT)  scan 
results  are  available.  When  anterior  injuries  are  identified 
on  plain  radiographs  in  patients  with  high-energy  mech- 
anisms of  injury,  a CT  scan  should  be  performed  to 
determine  the  extent  of  the  posterior  injury. 

The  general  principle  for  the  definitive  orthopedic 
management  of  pelvic  injuries  is  to  restore  pelvic  ring 
anatomy.  This  will  provide  stability  and  help  to  avoid 
deformity,  which  can  lead  to  leg-length  discrepancy  or 
sitting  problems,  nonunion,  and  late  instability  or  pain. 
Radiographic  and  physical  examination  of  pelvic  stabil- 
ity is  necessary  to  determine  whether  surgical  manage- 
ment is  needed.  A “stable”  pelvic  fracture  is  often 
amenable  to  bed  rest  until  walking  with  support  (for 
instance,  using  crutches,  a walker,  or  a cane)  is  comfort- 
able and  weight  bearing  can  be  tolerated.  These  fractures 
must  be  followed  closely  with  serial  clinical  and  radi- 
ogaphic  examinations  to  confirm  their  stability. 

For  the  mechanically  unstable  or  deformed  pelvis, 
reduction  and  stabilization  is  necessary.  Open  reduc- 
tion internal  fixation  is  preferred,  but  the  treatment 
depends  on  the  patient  and  the  injury.  Internal,  exter- 
nal, and  percutaneous  fixation  techniques  (including 
the  best  surgical  approaches)  have  evolved  over  the 
past  two  decades  and  have  shown  improvements  in 
patient  outcomes.  Newer  techniques,  such  as  percuta- 
neous iliosacral  screws,  are  providing  less  invasive 
options  to  achieve  pelvic  stability,  but  they,  too,  have 
potential  risks. 

Although  many  skilled  surgeons  could  treat  the 
pelvic  injuries  discussed  here,  it  is  important  that 
patients  with  these  injuries  are  treated  at  high-level 
trauma  centers  with  established  protocols.  Even  in  the 
most  ideal  circumstances,  patients  who  experience 
severe  pelvic  injuries  continue  to  have  high  rates  of 


morbidity  and  mortality.  Decisions  of  whether  to  oper- 
ate, when  to  operate,  and  which  technique  to  use  should 
be  made  by  an  orthopedic  traumatologist  trained  in  the 
management  of  severe  pelvic  injuries. 

JhhTOEY  M.  Smith.  MD 
San  Diego.  California 
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The  Use  of  Lasers  in  Musculoskeletal 
Disease 

Lasers  and  related  technologies  have  recently 
been  introduced  for  orthopedic  surgery  and  for  the  treat- 
ment of  pathologic  musculoskeletal  conditions.  Half  a 
dozen  different  kinds  of  lasers  are  used  in  surgery.  The 
critical  difference  between  the  different  kinds  is  the 
wavelength  of  light  emitted,  which  affects  both  the  inter- 
action of  the  light  beam  with  the  tissue  and  the  equip- 
ment needed  to  deliver  the  light  to  the  target.  A CO2 
laser  beam  is  quenched  in  aqueous  solution  and  requires 
gas  insufflation  of  joints.  Other  lasers  can  use  flexible 
fiber-optic  delivery  systems  that  function  in  saline. 

The  energy  of  the  laser  beam  is  typically  converted  to 
heat,  depending  on  both  the  wavelength  of  the  light  and 
the  magnitude  of  the  light  flux.  At  the  highest  intensi- 
ties, tissue  is  ablated  by  vaporization.  At  the  lower 
intensities,  collagen  can  be  denatured  and  reannealled, 
which  results  in  the  shortening  and  thickening  of  a sec- 
tion of  a ligament,  tendon,  or  capsule. 

Lasers  were  first  introduced  as  cutting  instruments 
for  resection  of  meniscal  tears.  In  recent  years,  with  the 
introduction  of  the  holmiumiYAG  laser,  near-infrared 
light  energy  has  been  used  for  arthroscopic  resection  of 
pathologic  tissues.  Laser-induced  capsular  shift  proce- 
dures are  now  commonly  performed  for  uni-  and  multi- 
directional instability  of  the  shoulder,  especially  in 
high-level  athletes.  Less  expensive  thermal  devices  will 
most  likely  replace  the  laser  for  the  thermal  capsular 
shift  procedures.  In  the  field  of  spine  surgery,  lasers  are 
being  used  in  Europe  for  endoscopic  resection  of  degen- 
erative disks.  Lasers  have  also  been  used  to  vaporize 
methyl  methacrylate  cement  in  hip  revision  surgery,  but 
the  toxicity  of  vaporization  products  has  precluded 
widespread  acceptance  of  this  technique. 

Recent  reports  have  suggested  a correlation  between 
cases  of  osteonecrosis  and  arthroscopic  laser  use. 
Multiple  retrospective  reviews  have  presented  conflict- 
ing results.  Studies  in  pigs  demonstrated  the  produc- 
tion of  photo-acoustic  pressure  waves  in  subchondral 
bone,  causing  extensive  subchondral  hemorrhage  when 
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the  laser  energy  breached  the  subchondral  bone. 
Additional  wavelengths  continue  to  be  investigated 
and  may  provide  additional  cutting  instrumentation  in 
the  future.  Any  new  laser  instrumentation  must  be  eco- 
nomically feasible,  however,  to  be  accepted  within  the 
orthopedic  community. 

Photochemical  techniques  have  also  been  recently 
adapted  for  treatment  of  rheumatoid  arthritis. 
Photodynamic  therapy  is  the  destruction  of  pathologic 
tissue  with  light-activated  photosensitizing  chemicals, 
which  selectively  accumulate  in  the  target  tissue. 
Multiple  chemicals  are  currently  under  development  for 
the  percutaneous  and  transcutaneous  treatment  of  inflam- 
matory synovium.  Most  light  activation  techniques 
incorporate  use  of  low-energy  laser  devices.  Although 
not  actively  in  clinical  use  at  this  time,  pre-clinical  ani- 
mal studies  have  shown  promising  results  with  both 
transcutaneous  and  fiberoptic  percutaneous  techniques. 

Over  the  next  several  decades,  we  will  most  likely 
see  the  emergence  of  new  light  and  optically  based  tech- 
nologies for  the  treatment  of  musculoskeletal  disease. 
While  lasers  will  continue  to  be  used  as  cutting  devices, 
most  advances  will  occur  in  areas  of  photochemistry  and 
applied  optics. 

Kenneth  B.  Trauner.  MD 
Sacramento.  California 
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Brachial  Plexus  Palsies  in  Neonates 

The  incidence  of  brachial  plexus  palsy  after  delivery 
remains  0.5  to  1 per  1 ,000  live  births.  The  severity  of  the 
palsies,  however,  has  decreased.  Brachial  palsies  are 
most  common  in  large  babies,  but  they  have  even  been 
seen  in  children  delivered  by  Cesarian  section.  Most  ini- 
tial examinations  show  a completely  flail  upper  extrem- 
ity, but  70%  to  90%  of  these  palsies  fully  resolve. 
Unfortunately,  there  is  no  clear  clinical  or  even  labora- 
tory measure  that  gives  a sense  of  prognosis.  Many  chil- 
dren with  no  elbow  function  at  3 months  develop  it  by 
1 2 months  to  1 8 months  and  then  have  a complete  reso- 
lution of  the  palsy.  Thus,  whether  to  perform  an  explo- 
ration with  nerve  grafts  or  transplants  at  ages  3 months 
to  6 months  is  still  debatable. 

The  initial  management  of  these  children  should 
involve  a complete  range  of  motion  of  all  digits  and 
joints  in  the  upper  extremity.  The  goal  is  to  start  rehabil- 
itation immediately.  The  exception  is  when  the  shoulder 
is  painful  because  of  an  associated  clavicle  fracture  or 
bleeding  or  swelling  into  the  posterior  triangle  of  the 
neck.  In  these  patients,  vigorous  activities  involving  the 


shoulder  would  be  inappropriate  and  should  therefore  be 
delayed  for  two  weeks. 

External  rotation  shoulder  exercises  are  the  most  dif- 
ficult to  get  families  to  do.  In  these  exercises,  it  is  not 
good  enough  just  to  abduct  and  rotate  externally;  there- 
fore, the  family  should  be  instructed  how  to  rotate 
externally  with  the  arm  against  the  chest.  Families  may 
need  a demonstration  of  these  exercises  by  a therapist, 
and  the  family  need  to  meet  with  the  therapist  on  a 
weekly  basis,  at  least  in  the  beginning.  The  success 
rates  of  electrical  stimulation  and  other  biofeedback 
types  of  therapy  are  unproven. 

Despite  therapy,  two  anatomical  problems  may  gradu- 
ally and  progressively  occur:  the  dislocation  of  the  radial 
head,  either  anteriorly  or  posteriorly,  and  the  dislocation 
of  the  humeral  head,  posteriorly.  Because  these  possibili- 
ties exist,  children  who  have  persistent  loss  of  motion 
should  have  roentgenograms  of  the  elbow  and  the  shoul- 
der, including  an  axillary  view,  to  rule  out  dislocations. 

Residual  disability  of  these  children  is  difficult  to 
clearly  define  in  the  first  few  years  of  life.  New  muscles 
can  develop  up  to  age  1 8 months  and  weak  muscles  can 
become  strong  enough  to  be  considered  normal  up  to  age 
4 years.  None  of  these  neonatal  palsies  results  in  a com- 
pletely flail  extremity.  The  most  common  residual,  which 
was  first  described  by  Erb,  involves  weakness  of  shoulder 
abduction  and  external  rotation  with  some  weakness  of 
elbow  flexion,  which  may  result  in  the  posterior  disloca- 
tion of  the  shoulder.  We  now  know  that  this  residual  is 
best  managed  by  a release  of  the  internal  rotators  of  the 
shoulder  and  a transfer  of  the  latissimus  dorsi  and  teres 
major  about  the  shoulder  to  create  external  rotators.  The 
elbow  in  children  with  an  Erb’s  palsy  may  develop  prona- 
tion flexion  contractures  that  may  even  cause  dislocation 
of  the  radial  head  posteriorly.  We  have  recently  learned 
that  nothing  should  be  done  for  these  contractors,  because 
they  actually  give  the  patient  an  advantage  in  flexion. 

A rarer  residual  picture  is  that  of  a posterior  spinal 
cord  syndrome  in  which  all  the  muscles  enervated  from 
the  posterior  cord  nerves  are  paralyzed;  this  gives  rise 
to  weak  abduction  in  the  shoulder,  extension  of  the 
elbow,  and  extension  of  the  wrist  and  fingers.  In  these 
instances,  transfers  of  the  wrist  flexors  to  finger  exten- 
sors and  an  eventual  glenohumeral  fusion  will  improve 
function.  Another  rare  outcome  is  that  of  the  palsy  of 
the  muscles  in  the  hand  as  first  described  by  Klumpe, 
usually  in  children  born  breech  with  a stretch  of  the  C- 
8 and  T-1  nerve  roots.  Very  few  operative  procedures 
will  help  these  children,  but  the  palsies  can  occasional- 
ly be  bilateral  and  require  a bracing  system  for  children 
to  function. 

M.  Mark  Hoffer.  MD 
Los  Angeles,  California 
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Identifying  Multiple  Isolates 
Through  the  Comparison  of 
Genomic  DMAs  in  a Patient 
With  Infected  Hip  Prosthesis 

FRANgOISE  PERDREAU-REMINCTON,  MD,  PhD 

San  Francisco,  California 

DOUGLAS  R.  RANK,  MD 

FRED  A.  LOPEZ,  MD 

STUART  B.  GOODMANN,  MD 

Stanford,  California 

TOTAL  HIP  REPLACEMENTS  are  performed  in 
approximately  120,000  individuals  in  the  United  States 
each  year.'  Approximately  10%  of  these  prostheses  will 
need  to  be  modified  after  10  years  due  to  loosening.^ 
Pain  from  aseptic  loosening  is  often  difficult  to  differen- 
tiate from  pain  associated  with  prosthetic  hip  infection, 
a devastating  complication  ranging  in  incidence  from 
0.06%  to  0.69%.^  The  most  common  isolates  from  pre- 
sumptively infected  hip  prostheses  are  coagulase-nega- 
tive  staphylococci. Unfortunately,  it  is  difficult  to 
interpret  a positive  culture  with  single  or  even  multiple 
coagulase-negative  staphylococci  isolates  from  a pros- 
thetic hip  aspirate  or  surgical  specimen  because  the  pres- 
ence of  coagula.se-negative  staphylococci,  a normal 
human  skin  commensal,  may  represent  contamination 
and  not  necessarily  infection. 

The  clinical  presentation  of  prosthetic  joint  infection 
is  highly  variable,  ranging  from  acute  septic  arthritis 
with  toxic  systemic  signs  and  symptoms  to  indolent 
loosening  of  the  prosthesis  with  chronic  pain.  Early 
infection  is  most  commonly  acquired  by  contamination 
during  surgery;  late  infection  usually  is  secondary  to  a 
hematogenous  spread  to  the  prosthesis  from  a distant 
source  (such  as  intravascular  line  sepsis)  or  focus  of  an 
infection.®  Late  infections  may  also  be  due  to  coagulase- 
negative  staphylococci  introduced  at  the  time  of  surgery. 
These  coagulase-negative  staphylococci  survive  by 
forming  a glycocalyx,  or  slime,  on  the  implant  surface, 
and  they  result  in  clinical  infection. 


(Perdreau-Remington  F,  Rank  DR,  Lopez  FA,  Goodmann 
SB.  Identifying  multiple  isolates  through  the  comparison 
of  genomic  DMAs  in  a patient  with  infected  hip  prosthe- 
sis. West  J Med  1 998;  1 68:1 28-1  30) 
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Coagulase-negative  staphylococci — more  specifical- 
ly, S.  epidermidis — are  the  most  commonly  isolated  bac- 
terial species  from  prosthetic  hip  aspirates  or  intraoper- 
ative surgical  specimens  in  patients  with  pain  or  loosen- 
ing of  the  prosthesis.  This  is  true  for  both  hip  aspiration 
and  revision  surgical  procedures.'''*’^ 

Many  criteria  have  been  used  to  improve  the  predic- 
tive value  of  coagulase-negative  staphylococci  isolates 
from  a prosthetic  hip  as  a cause  of  loosening,  infection, 
or  both.  No  formula  or  method  proposed  has  resulted  in 
better  than  approximately  70%  sensitivity  or  specifici- 
ty,'^ and  even  percentages  such  as  this  are  frequently  dif- 
ficult to  substantiate  with  the  data  provided  in  papers 
published  on  this  subject.  For  example,  in  a 1994  study 
designed  by  Steckelberg  and  Osmon,'^  four  conditions 
were  determined  that  indicate  the  presence  of  prosthetic 
hip  infection.  The  sole  microbiological  condition  was 
two  or  more  positive  cultures  from  joint  aspirates  or 
intraoperative  cultures.  Even  this  rather  strict  condition 
did  not  establish  a given  isolate  as  the  definitive  cause  of 
infection  because  of  its  inability  to  establish  clonality. 

' Since  coagulase-negative  staphylococci  are  low-vir- 
ulence organisms  that  may  represent  contamination  in 
as  many  as  50%  of  operative  specimens, more  accu- 
rate methods  are  needed  to  assist  in  interpreting  the 
clinical  significance  of  these  isolates.  Recently  we  and 
others'®''^  have  promoted  the  use  of  molecular  methods 
to  investigate  the  epidemiology  and  clinical  signifi- 
cance of  these  coagulase-negative  staphylococci  iso- 
lates. We  report  the  successful  use  of  pulsed-field  gel 
electrophoresis  of  restricted  genomic  DNA  to  establish 
the  clonal  identity  of  coagulase-negative  staphylococci 
isolates  from  the  blood  and  hip  of  a patient  with  an 
infected  prosthesis. 

Report  of  a Case 

The  patient,  a 67-year  old  woman,  underwent  an 
uncemented  left  total  hip  arthroplasty  in  1985  after  a 
motor  vehicle  accident  resulted  in  nonunion  of  a left 
femoral  neck  fracture  with  associated  osteonecrosis  of 
the  left  femoral  head.  Her  postoperative  course  was 
uncomplicated,  and  she  remained  well  until  1994,  when 
she  began  experiencing  left  hip  pain.  A radiographic 
evaluation  showed  changes  consistent  with  loosening  of 
the  hip  prosthesis,  but  before  revision  surgery  could  be 
performed,  she  began  running  a fever  and  experienced 
an  increased  intensity  of  joint  pain.  Fluid  obtained  from 
aspiration  of  her  left  hip  contained  202,500  leukocytes 
per  microliter  (90%  granulocytes),  and  a Gram  stain 
showed  many  polymorphonuclear  leukocytes  and  few 
Gram-variable  cocci.  The  erythrocyte  sedimentation  rate 
was  elevated  to  37  mm  per  hour.  Cultures  of  the  patient’s 
blood  and  joint  fluid  grew  Staphylococcus  epidermidis. 
On  removal  of  the  infected  left  hip  prosthesis,  a Gram- 


W]M,  February  1998 — Vol  168,  No.  2 


Alerts,  Notices,  and  Case  Reports  1 29 


kbp 

1 2 3 4 5 6 

450 

- 

350 

gp  • • « — ^ 

-mmssk 

243 

146 

48.5 

. m m m .j  ^ 

Figure  1. — Pulsed-field  gel  electrophoresis  of  chromosomal 
DNA  of  5.  epidermidis  isolates  from  two  blood  cultures,  pre- 
operative aspirate,  and  intraoperative  femur  and  acetabulum 
cultures,  after  digestion  with  Sma  I (lanes  2-6).  Lane  1 shows 
Lambda  concatemers. 

stained  smear  of  purulent  discharge  from  the  patient’s 
hip  joint  showed  Gram-positive  cocci  with  subsequent 
growth  of  Staphylococcus  epidermidis  in  culture.  A 
histopathologic  examination  of  the  soft  tissue  and  bone 
showed  inflammation  consistent  with  an  abscess  and  no 
evidence  of  acute  or  chronic  osteomyelitis. 

Antibiotic  therapy  was  begun  and  initially  consisted 
of  intravenous  cefazolin  and  gentamicin.  Later,  it  was 
modified  to  cefazolin  alone,  and  the  patient  was 
afebrile  by  postoperative  day  5.  No  evidence  of  endo- 
carditis was  discernible  through  transesophageal 
echocardiography  or  a physical  examination.  After  six 
weeks  of  intravenous  antibiotic  therapy,  follow-up 
evaluation  of  a fluid  aspirate  from  her  left  hip  showed 
the  presence  of  only  472  leukocytes  per  microliter  and 
few  polymorphonuclear  leukocytes;  a Gram  stain 
showed  no  bacteria,  and  there  was  no  growth  in  cul- 
ture. Three  months  after  the  removal  of  the  prosthetic 
hip,  a resection  arthroplasty  was  performed,  at  which 
time  no  intraoperative  or  microbiologic  evidence  of 
infection  was  seen. 

The  coagulase-negative  staphylococci  isolates  from 
the  blood  cultures,  the  pre-operative  hip  aspirate,  and  the 
three  intraoperative  specimens  were  identified  as 
Staphylococcus  epidermidis.  All  six  isolates  were  sus- 
ceptible to  penicillin,  oxacillin  (methicillin-susceptible), 
clindamycin,  erythromycin,  trimethoprim/sulfamethox- 
azole, tetracycline,  ciprofloxacin,  and  vancomycin.  An 
analysis  of  the  genomic  DNA  of  5 of  the  6 isolates  (one 
isolate  was  lost)  using  pulsed-field  gel  electrophoresis 
revealed  identical  fingerprints.  Restriction  digestion 
with  the  enzyme  Sma  I generated  DNA  products  in  the 
range  of  50  kb  to  550  kb;  the  enzyme  Ksp  I generated 
products  in  the  range  of  10  kb  to  250  kb  after  restriction 


digestion.  The  chromosomal  restriction  pattern  obtained 
after  Sma  1 digestion  is  shown  in  Figure  1 . 

Discussion 

In  a patient  with  pain  at  the  site  of  a hip  prosthesis  but 
without  clinical  or  laboratory  signs  suggestive  of  infec- 
tion, the  isolation  of  coagulase-negative  staphylococci 
from  one  or  more  hip  aspirate  is  frequently  used  to  jus- 
tify surgical  intervention  for  presumed  infection.  In  our 
experience,  a consultation  with  the  infectious  diseases 
department  is  often  requested  to  assist  in  evaluating  the 
significance  of  such  isolates  because  obvious  purulence 
is  not  usually  present.  The  decision  to  start  treatment 
becomes  critical  because  of  the  intensive  and  relatively 
long-term  intravenous  antibiotic  treatment  that  is  begun 
and  often  believed  to  be  the  safest  course  of  action  in 
these  cases. 

Treatment  involves  prolonged  hospitalization,  high 
costs,  increased  risk  of  toxicity,  and  inconvenience  to 
the  patient.  In  the  absence  of  gross  and  histologic  evi- 
dence of  acute  infection,  it  is  problematic  to  conclude 
that  multiple  isolates  from  hip  aspiration  or  from  surgi- 
cal sites  are  the  cause  of  prosthetic  hip  loosening  and 
infection.  Identifying  the  multiple  isolates  from  the 
same  clonal  lineage,  however,  would  help  justify  such  a 
conclusion.  If  isolates  of  coagulase-negative  staphylo- 
cocci from  different  sites  and  at  different  times  can  be 
shown  to  be  identical  through  genetic  fingerprinting  (as 
in  the  case  presented  here),  then  strong  evidence  exists 
for  their  etiological  role  in  prosthetic  hip  loosening. 

Several  attempts  have  been  made  to  use  typing  meth- 
ods to  evaluate  the  role  of  coagulase-negative  staphylo- 
cocci isolated  from  loose  prosthetic  hips  at  the  time  of 
revision  surgery.  These  methods  include  antibiotic  sus- 
ceptibility patterns,  sodium  dodecyl  sulphate-polyacry- 
lamide gel  electrophoresis  (SDS-PAGE)  of  extracellular 
products,  plasmid  analysis,  and  ribotyping.  Each  of 
these  methods  is  subject  to  problems  with  interpretation 
and  accuracy.  Therefore,  as  one  study  illustrates,'® 
antibiotic  sensitivity  profiles  should  be  interpreted  with 
caution  when  used  to  determine  clonal  identity.  When 
used  for  molecular  typing,  SDS-PAGE  is  cumbersome, 
and  protein  profile  reproducibility  may  be  altered  by  the 
proteolytic  activity  of  the  strain. 

A recent  report  focused  on  plasmid  analysis,  which 
has  long  been  documented  to  not  always  be  reliable  as  a 
marker  for  strain  identification  because  isolates  can 
rapidly  exchange  plasmids  or  acquire  new  ones.'*  In 
another  case,"  a single  ribotype  of  S.  epidermidis  (type 
I)  accounted  for  approximately  half  of  all  S.  epidermidis 
cultures  examined  in  a 29-month  period;  in  one  instance, 
ribotyping  helped  to  identify  a predominant  and  persist- 
ing ribotype  of  S.  epidermidis.  Ribotyping  unfortunately 
does  not  identify  strains  at  the  clonal  level  because  it 
detects  highly  conserved  regions  of  ribosomal  RNA. 
Another  study'®  shows  that  there  are  similarities 
between  ribotypes  of  different  species;  therefore, 
intraspecific  fragment  pattern  diversity  can  interfere 
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with  interspecific  discrimination.  This  is  an  obvious  lim- 
itation of  this  method. 

We  were  unable  to  identify  a distant  source  for  the 
infection  in  our  patient.  We  cannot  rule  out  the  possibil- 
ity that  her  hip  infection  resulted  from  hematogenous 
spread  of  the  coagulase-negative  staphylococci;  howev- 
er, it  appears  more  likely  that  her  infection  originated 
directly  from  her  hip. 

In  contrast  to  the  methods  mentioned  above,  pulsed 
field  gel  electrophoresis  of  genomic  DNA  is  considered 
the  reference  technique  for  strain  characterization  at  the 
genomic  level.  Applicable  to  all  organisms  that  can  be 
grown  in  culture,  pulsed-field  gel  electrophoresis  is  a use- 
ful tool  in  determining  categories  of  genetic  and  epidemi- 
ological relatedness;  this  method  is  used  extensively  to 
investigate  outbreaks  of  infection  as  well  as  hospital  envi- 
ronmental contamination Isolates  are  considered  to  be 
identical  if  they  have  exactly  the  same  electrophoretic  pat- 
tern and  to  be  clonally  related  if  they  show  a difference  of 
three  or  fewer  bands  between  strains.^'  In  the  case  pre- 
sented here,  we  have  used  pulsed-field  gel  electrophoresis 
to  document  the  clonal  identity  of  five  strains  of  coagu- 
lase-negative staphylococci  recovered  from  our  patient  at 
different  times  and  from  different  sites.  We  employed 
genetic  fingerprinting  using  restriction  fragment  length 
polymorphism  (RFLP)  analysis  to  determine  whether  5. 
epidennidis  isolates  were  clonal  in  origin.  Confirmation  of 
a single  clone  was  illustrated  by  identical  RFLPs  follow- 
ing pulsed  field  gel  electrophoresis  of  restriction  digests 
with  two  enzymes,  Sma  I and  Ksp  I.  Thus,  RFLP  analysis 
appears  to  be  useful  in  determining  the  significance  of 
coagulase-negative  staphylococci  from  patients  with  pros- 
thetic hip  loosening  associated  with  suspect  infection. 

The  use  of  a molecular  epidemiologic  tool,  pulsed- 
field  gel  electrophoresis,  to  type  the  S.  epidennidis  iso- 
lates from  blood,  pre-  and  intraoperative  aspirates,  and 
bone  from  the  femur  and  acetabulum  of  our  patient  con- 
firmed that  all  5.  epidennidis  isolates  were  identical. 
The  etiology  of  the  infection  would  appear  to  be  more 
certain  in  patients  demonstrating  the  same  clone  in  mul- 
tiple specimens,  but  the  dilemma  of  finding  multiple 
clones  remains  puzzling.  The  results  of  our  investigation 
support  the  clinical  and  laboratory  observations  that 
these  isolates  were  the  etiology  of  the  patient’s  hip  infec- 
tion and  the  likely  cause  of  the  loosening  of  her  hip. 
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End-stage  lung  disease  secondary  to  sarcoidosis  is  an 
accepted  indication  of  the  need  for  lung  transplantation. 
Despite  the  apparent  successful  outcomes  of  lung  trans- 
plant patients,  several  case  reports  have  emerged  regard- 
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ing  the  recurrence  of  sarcoidosis  in  lung  allografts.'-^  In 
most  of  the  reported  cases,  the  recurrence  has  been 
found  incidentally  without  clinical  symptoms. 

We  report  our  experience  with  a lung  transplant  recip- 
ient who  developed  mild  symptomatic  shortness  of 
breath  and  alterations  in  spirometry  one  year  after  under- 
going a bilateral  cadaveric  lung  transplant.  This  recur- 
rence was  detected  noninvasively  by  the  presence  of  '"F- 
fluorodeoxyglucose-positron  emission  tomography 
(FDG-PET)  uptake  in  the  right  allograft  and  confirmed 
by  transbronchial  lung  biopsy.  Later,  the  sarcoidosis  pro- 
gressed to  involve  both  lung  allografts.  These  findings 
add  credence  to  the  systemic  nature  of  this  disease  and 
challenge  the  long-term  feasibility  of  lung  transplanta- 
tion for  patients  with  end-stage  pulmonary  sarcoidosis. 

Report  of  a Case 

The  patient,  a 45-year-old  man,  initially  presented  in 
1979  with  a persistent  cough  and  dyspnea  on  exertion. 
His  medical  history  included  hypertension  and  urinary 
calcium  oxalate  stones.  A diagnosis  of  pulmonary  sar- 
coidosis was  made  after  a transbronchial  biopsy;  he  was 
treated  with  60  mg  of  prednisone  a day,  which  tapered 
over  time.  Despite  therapy,  his  disease  slowly  pro- 
gressed, and  by  the  late  1980s  he  had  developed  recur- 
rent hemoptysis,  severe  hypoxemia,  pulmonary  hyper- 
tension, and  finger  clubbing.  Bilateral  pneumothoraces 
developed  in  1992,  and  the  patient  was  evaluated  for 
lung  transplantation.  Physiologic  studies  showed  that 
the  patient  had  severe  restrictive  pulmonary  disease 
with  significant  oxygen  desaturation  when  exercising. 
The  patient’s  serum  angiotensin  converting  enzyme 
(ACE)  level  was  elevated  at  191  units  (normal  43  to 
137).  A chest  roentgenogram  showed  bilateral  intersti- 
tial lung  disease  and  pleural  thickening.  An  FDG-PET 
scan  showed  diffuse  uptake  in  both  lungs;  the  results  of 
a gallium-67-citrate  scan  (gallium  scan)  were  normal. 

On  February  24,  1994,  the  patient  underwent  bilater- 
al cadaveric  lung  transplantation  and  was  placed  on 
cyclosporine,  prednisone,  and  azathioprine  immunosup- 
pression. The  patient  did  well  until  March  1995,  when 
he  began  experiencing  mild  dyspnea  on  exertion. 
Spirometry  showed  a decrease  in  flow  rates,  and  trans- 
bronchial biopsies  showed  noncaseating  granuloma 
affecting  the  interstitium,  airways,  and  vascular  struc- 
tures. Only  the  right  lung,  however,  was  abnormal.  An 
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Figure  1. — FDG-PET  scan  of  a bilateral  lung  transplant  recipient 
demonstrating  increased  activity  in  the  right  lung. 
Transbronchial  biopsy  revealed  noncaseating  granulomatous 
disease  only  in  the  right  lung.  Normal  cardiac  uptake  is  noted  in 
the  left  chest. 

FDG-PET  scan  also  showed  uptake  in  only  the  right 
lung,  and  a gallium  scan  did  not  demonstrate  pulmonary 
inflammation  (Figure  1).  Lung  function  improved  with 
an  increase  in  prednisone  to  40  mg  per  day,  which  was 
eventually  reduced  to  10  mg  per  day. 

Six  months  later,  the  patient  developed  mild  fatigue 
accompanied  by  shortness  of  breath.  A physical  exami- 
nation showed  no  change.  Pulmonary  function  testing 
revealed  airway  obstruction.  A second  FDG-PET  scan 
showed  increased  activity  in  both  lungs  and  in  the  medi- 
astinum. Gallium  citrate  uptake  was  not  present.  A bron- 
choscopy with  a transbronchial  biopsy  showed  the  pro- 
gression of  noncaseating  granulomas  to  the  contralater- 
al lung  without  evidence  of  chronic  rejection. 

Discussion 

The  once-curious  phenomenon  of  the  appearance  of 
sarcoidosis  in  a lung  allograft  is  now  fairly  well  estab- 
lished.'” The  earliest  occurrence  of  the  granulomatous 
process  appears  to  be  within  one  month  after  surgery. 
This  raises  the  possibility  of  the  presence  of  a causative 
agent  that  remains  undaunted  by  immunosuppressive 
therapy  but  retains  the  capability  of  reigniting  the  gran- 
ulomatous process  in  the  normal  transplanted  lung.  The 
theory  of  a transmissible  causative  agent,  originally  pro- 
pounded by  Mitchell,^  gains  some  impetus  by  the  occur- 
rence of  a disseminated  granulomatous  process  in  two 
patients  without  sarcoidosis  who  received  hearts  from 
donors  with  sarcoidosis."^ 
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Our  patient’s  experience  adds  another  intriguing 
piece  to  the  puzzle.  The  recurrence,  or  more  accurately 
the  appearance,  of  sarcoidosis  was  first  in  only  one 
lung.  This  seems  certain,  because  FDG-PET  scan 
results  and  lung  biopsy  specimens  showed  only  the 
unilateral  disease.  Why  was  it  present  in  only  one 
lung?  Although  we  are  not  sure  of  the  reasons,  the 
query  brings  up  one  of  the  many  issues  relating  to 
selective  involvement  of  the  lung  by  various  disease 
processes — such  as  the  upper  lobe  involvement  in 
tuberculosis  and  centrilobular  emphysema  or  the  lower 
lobe  disease  in  asbestosis. 

Furthermore,  our  patient,  after  remaining  fairly 
asymptomatic  for  six  months,  then  developed  sarcoido- 
sis in  the  other  lung.  Once  again,  FDG-PET  scan  results 
and  lung  biopsy  specimens  showed  evidence  of  the 
active  granulomatous  process. 

Gallium  scanning  has  traditionally  been  used  as  a 
noninvasive  way  to  assess  clinical  activity  of  sarcoidosis 
and  has  had  fairly  good  sensitivity.  Recently  there  have 
been  reports  of  the  usefulness  of  FDG-PET  scanning  in 
sarcoidosis  patients.^"’  Lewis  and  Salama  found  FDG- 
PET  uptake  in  one  patient  with  hilar  lymphadenopathy; 
mediastinoscopy  and  a lymph  node  biopsy  later  led  to  a 
diagnosis  of  sarcoidosis.  Brudin  and  colleagues  also  doc- 
umented abnormality  in  the  form  of  uptake  in  6 of  7 
cases.  The  uptake  was  found  to  decrease  only  after  high- 
dose  steroid  therapy.  Of  the  seven  biopsy-proven  patients 
on  which  Sazon  and  colleagues  reported,  three  patients 
with  active  disease  based  on  clinical  symptoms  had 
increased  uptake,  while  the  other  patients  (who  were 
asymptomatic)  did  not  show  increased  uptake.  This  pat- 
tern was  not  seen  on  gallium  scans  and  was  not 
detectable  using  ACE  levels. 


The  case  that  we  present  here  is  the  first  to  use  FDG- 
PET  scanning  in  a lung  transplant  patient.  The  increased 
uptake  originally  occurred  in  the  right  lung,  the  trans- 
bronchial  biopsy  of  which  showed  sarcoid-type  granulo- 
mas. This  was  not  observed  in  the  left  lung,  a biopsy  of 
which  showed  normal  tissues.  These  findings  suggest 
that  FDG-PET  scanning  can  be  a valuable  tool  to  nonin- 
vasively  monitor  disease  recurrence  or  activity  in  sar- 
coidosis patients. 

The  number  of  sarcoidosis  patients  who  have  received 
lung  transplantation  is  relatively  small.  It  is  clear,  how- 
ever, that  patients  with  sarcoidosis  are  susceptible  to  dis- 
ease recurrence  in  lung  allografts.  When  referring  such 
patients  for  transplantation,  careful  consideration  of  the 
benefits  and  risks  of  lung  transplantation  must  be  made. 
Because  the  clinical  significance  of  sarcoidosis  recur- 
rence is  still  unknown,  long-term  follow-up  is  necessary 
to  decide  whether  lung  transplantation  for  these  patients 
remains  a practical  option. 
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Practical  Issues  Regarding  the  Use  of  Antiretroviral 

Therapy  for  HIV  Infection 

STEVEN  G.  DEEKS,  MD,  San  Francisco,  California 

With  the  recent  development  of  potent  new  antiretroviral  therapies,  the  management  of  HIV  infec- 
tion has  become  increasingly  complex.  There  are  now  12  antiretroviral  drugs  approved  for  use  in  the 
management  of  HIV  infection,  with  several  more  in  the  advanced  stages  of  clinical  development.  Stay- 
ing current  with  this  rapidly  changing  area  of  medicine  is  a challenge  to  clinicians  caring  for  HlV-in- 
fected  patients.  This  review  provides  an  overview  of  HIV  pathogenesis  and  discusses  the  basic 
principles  of  therapy.  These  principles,  developed  recently  by  the  U.S.  Department  of  Health  and  Hu- 
man Services,  provide  a practical  framework  to  rapidly  incorporate  new  developments  into  clinical 
practice.  Each  of  the  three  classes  of  antiretroviral  therapies  is  then  explained,  focusing  on  the  practi- 
cal management  of  side  effects,  drug  interactions,  and  viral  resistance.  The  antiviral  activity  and  clini- 
cal efficacy  of  each  therapeutic  class  is  reviewed,  with  an  emphasis  on  applying  current  results  to 
clinical  decision  making.  Finally,  recently  published  treatment  guidelines  are  reviewed. 

(Deeks  SG.  Practical  issues  regarding  the  use  of  antiretroviral  therapy  for  HIV  infection.  West  j Med  1998;  168:1  33-1  39) 


Since  the  introduction  of  potent  new  antiretroviral 
therapies  in  early  1996,  the  management  of  HIV  dis- 
ease has  rapidly  become  more  complex.  Twelve  drugs, 
representing  three  distinct  classes,  are  now  available  in 
the  United  States  (Table  1).  These  drugs,  when  used  in 
combination,  dramatically  delay  disease  progression, 
prolong  life,  and  improve  the  quality  of  life.  In  selected 
patients,  combination  therapy  may  even  result  in  viral 
eradication,  a concept  thought  to  be  impossible  a few 
years  ago.  Despite  these  advances,  it  is  now  clear  that  a 
significant  proportion  of  patients  may  experience  an 
unsuccessful  response  to  combination  therapy.' 
Although  the  etiology  of  drug  failure  is  complex  and 
poorly  understood,  drug-specific  viral  resistance  is  prob- 
ably the  critical  factor  in  its  cause.  Preventing  drug  resis- 
tance and  treating  patients  once  a resistance  to  an  initial 
regimen  develops  requires  an  understanding  of  HIV 
pathogenesis  and  the  strengths  and  limitations  of  each  of 
the  12  available  antiretroviral  agents 

HIV  Pathogenesis  and  the  Principles  of  Therapy 

The  treatment  of  HIV  infection  is  increasingly  based 
on  our  understanding  of  viral  pathogenesis  and  resis- 
tance. Recognizing  this,  the  US  Department  of  Health 
and  Human  Services  recently  developed  a set  of  thera- 
peutic principles  designed  to  allow  clinicians  to  apply 
new  advances  to  clinical  practice  before  the  results  of 


long-term  clinical  studies  become  available."  The  eleven 
proposed  principles  are  outlined  in  Table  2. 

In  contrast  to  previous  assumptions  that  viral  replica- 
tion is  limited,  scientists  now  believe  that  HIV  replicates 
at  very  high  rates  during  all  stages  of  the  disease.^ 
Because  HIV  replication  is  dependent  on  the  error-prone 
reverse  transcriptase  enzyme,  genetic  mutations  develop 
rapidly.^  As  a result  of  this  ongoing  process,  countless 
HIV  variants,  or  quasi-species,  emerge  in  the  human  host 
over  time.  Mathematical  models  predict  that  virions 
resistant  to  any  single  agent  probably  exist  in  all  patients, 
even  before  the  introduction  of  antiretroviral  therapy.  If 
drugs  are  begun  and  viral  replication  persists,  a high- 
level  of  resistance  to  any  combination  of  drugs  is  likely 
to  develop.  Only  by  fully  suppressing  viral  replication  — 
and  hence  the  development  of  mutations— can  resistance 
be  prevented.  Recent  treatment  strategies  are  designed 
primarily  to  prevent  the  emergence  of  drug  resistance  by 
minimizing  viral  replication  as  much  as  possible.^" 

HIV  pathogenesis  is  also  marked  by  the  progressive 
loss  of  CD4  T cells,  a process  believed  to  be  a direct 
consequence  of  HIV  replication.^  This  decline  in  num- 
bers appears  to  be  associated  with  the  gradual  irre- 
versible destruction  of  the  “infrastructure”  (in  other 
words,  the  thymus,  lymph  nodes,  bone  marrow) 
responsible  for  T cell  regeneration.  Therefore,  immune 
reconstitution  may  ultimately  prove  to  be  impossible 
for  patients  with  advanced  disease. 
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TABLE  1 .—Antiretroviral  Drugs:  Usual  Adult  Doses 

Nucleoside  Reverse  Transcriptase  Inhibitors 

Zidovudine  (AZT,  Retrovir) 

.200  mg  tid  or  300  mg  bid 

Zalcitabine  (ddC,  Hivid) 

.0.75  mg  tid 

Didanosine  (ddl,  Videx) 

.200  mg  bid  fasting 

Stavudine  (d4T,  Zerit)  

.40  mg  bid 

Lamivudine  (3TC,  Epivir)  

.150  mg  bid 

Protease  Inhibitors 

Saquinavir-hard  gel  (Invirase)  

.600  mg  tid  with  meals 

Saquinavir-soft  gel  (fortovase) 

.1200  mg  tid  with  meals 

Ritonavir  (Norvir) 

.600  mg  bid  with  meals; 
start  dosing  at  300  mg 
bid  and  increase  by  200 
mg/d  every  3-4  days  over 
first  1 0-1 4 days 

Indinavir  (Crixivan)  

.800  mg  q 8 hours  fasting 

Nelfinavir  (Viracept) 

.750  mg  tid  with  meals 

Non-Nucleoside  Reverse  Transcriptase  Inhibitors 

Nevirapine  (Viramune) 

.200  mg  bid;  start  dosing 
at  200  mg  once  daily  for 
1 4 days  then  increase  to 
full  dose 

Delavirdine  (Rescriptor) 

.400  mg  tid 

These  observations  suggest  several  therapeutic  prin- 
ciples that  should  guide  clinicians  when  addressing  anti- 
retroviral options  with  their  patients.^  First,  antiretrovi- 
ral therapy  should  be  initiated  early,  before  drug-resis- 
tant viral  strains  emerge.  Second,  clinicians  should 
assume  that  mutations  associated  with  resistance  to  any 
single  agent  are  present  at  baseline.  Therefore,  to  inhib- 
it the  replication  of  each  virus,  clinicians  should  initiate 
combination  therapy  with  at  least  two,  and  preferably 
three,  new  agents  started  simultaneously.  Third,  thera- 
peutic strategies  should  be  designed  to  completely  sup- 
press viral  replication.  Inhibiting  all  viral  replication 
theoretically  makes  mutations  impossible  and  prevents 
resistance.  In  such  patients,  long-term  viral  suppression 
becomes  feasible.  Finally,  clinicians  should  assume  that 
HIV-associated  immunodeficiency  is  irreversible,  indi- 
cating that  therapy  must  be  initiated  before  significant 
immune  defects  develop. 

Antiretroviral  Drugs 

Three  classes  of  antiretroviral  drugs  are  now  available 
for  the  treatment  of  HIV  disease:  nucleoside  analogs,  non- 
nucleoside reverse  transcriptase  inhibitors  (NNRTI),  and 
protease  inhibitors.  Although  the  mechanism  of  action  of 
each  class  is  unique,  all  are  designed  to  inhibit  HIV  repli- 
cation. As  with  the  treatment  of  tuberculosis  and  cancer, 
current  strategies  focus  on  combinations  designed  to 
inhibit  HIV  replication  that  target  at  least  two  unique  sites 
of  action.  Designing  appropriate  combinations  requires  an 
understanding  of  each  drug’s  side  effect  profiles,  activity, 
drug  interactions,  and  resistance  patterns. 


TABLE  2— Principles  of  Therapy  (US  Dept  of  Health  And  Human 
Services) 


• Ongoing  HIV  replication  leads  to  immune  system  damage  and 
progression  to  AIDS. 

• Plasma  HIV  RNA  levels  indicate  the  magnitude  of  HIV  replication  and 
its  associated  rate  of  CD4  T-cell  destruction,  while  CD4 
T-cell  counts  indicate  the  extent  of  HIV-induced  immune  damage 
already  suffered. 

• Treatment  decisions  should  be  individualized  by  level  of  risk  indicat- 
ed by  plasma  HIV  RNA  levels  and  CD4  T-cell  counts. 

• The  use  of  potent  combination  antiretroviral  therapy  to  suppress  HIV 
replication  to  below  the  levels  of  detection  of  sensitive  plasma  HIV 
RNA  assays  limits  the  potential  for  selection  of  antiretroviral-resistant 
HIV  variants.  Therefore,  maximum  achievable  suppression  of  HIV 
replication  should  be  the  goal  of  therapy. 

• The  most  effective  means  to  accomplish  durable  suppression  of  HIV 
replication  is  the  simultaneous  initiation  of  combinations  of  effective 
anti-HIV  drugs  with  which  the  patient  has  not  been  previously  treat- 
ed and  that  are  not  cross-resistant  with  antiretroviral  agents  with 
which  the  patient  has  been  treated  previously. 

• Each  of  the  antiretroviral  drugs  used  in  combination  therapy  regi- 
mens should  always  be  used  according  to  optimum  schedules  and 
dosages. 

• The  available  effective  antiretroviral  drugs  are  limited  in  number  and 
mechanism  of  action,  and  cross-resistance  between  specific  drugs 
has  been  documented. 

• Women  should  receive  optimal  antiretroviral  therapy  regardless  of 
pregnancy  status. 

• The  same  principles  of  antiretroviral  therapy  apply  to  both  HIV- 
infected  children  and  adults. 

• Persons  with  acute  primary  HIV  infection  should  be  treated  with 
combination  antiretroviral  therapy. 

• HIV-infected  persons,  even  those  with  viral  loads  below  detectable 
limits,  should  be  considered  infectious. 


Side  ejfects  and  tolerability 

Antiretroviral  therapy  must  be  administered  for  long 
periods  of  time;  the  prevention  and  management  of  side 
effects  is  therefore  a critical  component  of  HIV  disease 
treatment.  Nucleoside  analogs  are  generally  well  toler- 
ated, particularly  by  patients  with  early-stage  HIV  dis- 
ease. Zidovudine  (AZT),  perhaps  the  most  problematic 
nucleoside  analog,  may  cause  one  or  more  of  the  fol- 
lowing effects:  nausea,  fatigue,  sleep  disturbance,  pig- 
ment changes,  anemia,  and  neutropenia.  The  latter  two 
side  effects  can  be  prevented  through  the  use  of  growth 
factors  (such  as  erythropoietin  or  granulocyte-colony 
stimulating  factor). 

Didanosine  (ddl),  zalcitabine  (ddC),  and  stavudine 
(d4T)  can  each  cause  peripheral  neuropathy.  Ongoing 
therapy  after  the  initial  development  of  neuropathic 
symptoms  may  result  in  permanent,  disabling  neuropa- 
thy, so  once  symptoms  develop,  patients  should  be 
advised  to  discontinue  the  drug.  Peripheral  neuropathy 
is  the  only  major  side  effect  associated  with  nucleoside 
analog  therapy  that  can  persist  after  drug  discontinua- 
tion. Pancreatitis  has  also  been  associated  with  didano- 
sine, zalcitabine,  and  stavudine,  although  the  incidence 
is  low  (0.5%  in  a recent  controlled  study). ^ Lamivudine 
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(3TC)  is  generally  well  tolerated,  and  it  is  unlikely  to 
cause  significant  side  effects. 

The  main  side  effect  associated  with  the  NNRTIs  is  a 
rash.  In  patients  with  moderately  advanced  HIV  disease, 
approximately  40%  experience  a rash.^  The  rash  is  typi- 
cally a diffuse,  maculopapular  erythematous  eruption 
involving  a patient’s  trunk,  face,  and  extremities.  In  rare 
cases,  a severe  Stevens-Johnson  type  eruption  can 
develop.  Patients  need  to  be  followed  closely  after  an 
NNRTI  is  initiated,  particularly  during  the  first  month, 
when  the  chance  of  rash  development  is  the  highest.  If  a 
drug  causes  a rash  associated  with  the  following  symp- 
toms, it  should  be  discontinued:  fever,  malaise,  myal- 
gias, arthralgias,  blistering,  or  oral  lesions.  Initiation  of 
nevirapine  at  half-dose  (200  mg  once  a day)  for  the  first 
two  weeks  of  therapy  reduces  the  incidence  of  rash.  This 
strategy,  however,  does  not  significantly  reduce  the  inci- 
dence of  rash  that  is  typically  seen  with  delavirdine. 

Each  protease  inhibitor  is  associated  with  a unique 
set  of  potential  side  effects.  In  its  initial  hard-gel  formu- 
lation, saquinavir  may  be  the  best-tolerated  protease 
inhibitor.  A patient  may  experience  headache  and  gas- 
trointestinal intolerance,  but  they  are  typically  mild.  As 
discussed  below,  a new  soft-gel  formulation  of 
saquinavir,  which  enhances  oral  bioavailability,  was 
recently  approved  by  the  Food  and  Drug  Administration 
(FDA).  Although  clinical  experience  with  this  formula- 
tion is  limited,  preliminary  data  indicate  that  its  use  may 
be  associated  with  a higher  incidence  of  gastrointestinal 
side  effects  than  the  hard-gel  formulation.'® 

Indinavir,  which  is  partially  excreted  in  the  urine 
unchanged,  can  deposit  in  the  renal  pelvis  and/or  the 
ureter  and  form  a thick  “sludge.”  Stones  and  renal  colic 
can  therefore  occur."  Mild  cases  may  be  treated  with 
aggressive  hydration;  it  is  not  always  necessary  to  dis- 
continue the  drug.  To  avoid  this  complication,  patients 
should  drink  at  least  1 .5  liters  (48  ounces)  of  fluid  per 
day.  Indinavir  is  also  commonly  associated  with  an 
increase  in  the  serum  indirect  bilirubin  level,  but  this  is 
not  indicative  of  hepatic  damage.  Nelfinavir  is  generally 
well-tolerated.  The  main  side  effect  associated  with  nel- 
finavir therapy  is  diarrhea.  Nelfinavir-associated  diar- 
rhea is  common,  typically  mild,  and  usually  manageable 
with  over-the-counter  antidiarrheal  medications. 

Of  all  the  protease  inhibitors,  ritonavir  may  be  the 
most  problematic  with  regard  to  side  effects. 
Gastrointestinal  intolerance,  fatigue,  malaise,  rash,  taste 
disturbances,  and  peri-oral  parasthesias  are  common 
with  full-dose  ritonavir  (600  mg  twice  a day).  Because 
ritonavir  appears  to  induce  its  own  metabolism,  concen- 
trations of  the  drug  are  highest  during  the  first  two 
weeks  of  dosing.  Dose  escalation  is  therefore  recom- 
mended: therapy  should  be  initiated  at  300  mg  twice  a 
day  and  increased  by  100  mg  every  3 to  4 days  during 
the  first  10  to  14  days  of  treatment.  Theoretically,  dose 
escalation  should  reduce  the  side  effects  often  seen  after 
initiating  ritonavir  therapy. 

The  long-term  safety  of  protease  inhibitor  therapy 
remains  unclear.  There  are  indications  that  protease 


inhibitor  therapy  may  be  associated  with  the  development 
of  diabetes  mellitus  in  adults  and  increased  bleeding  in 
hemophiliacs.  Abnormal  distribution  of  adipose  tissue 
(such  as  truncal  obesity  or  “buffalo  hump”)  has  also  been 
associated  with  long-term  protease  inhibitor  therapy. 

Dosage  reduction  is  not  advocated  as  a strategy  for 
managing  side  effects  with  protease  inhibitor  or  NNRTI 
therapy;  rather,  discontinuation  of  the  offending  agent 
followed  by  immediate  substitution  of  another  drug  is 
recommended  to  avoid  development  of  resistance.^  -' 

Antiviral  activity  and  efficacy 

Zidovudine  monotherapy  delays  disease  progression,'^ 
but  this  effect  is  transient.'^  Similar  conclusions  may 
apply  to  each  of  the  five  nucleoside  analogs.'''"'® 
Nucleoside  analog  monotherapy  typically  reduces  viral 
load  by  a modest  0.5  log  (3-fold)  over  the  first  several 
months  of  therapy,  followed  by  a slow  return  to  baseline. 

Several  large,  well-designed  clinical  studies  have 
demonstrated  that  dual  nucleoside  analog  therapy  can 
result  in  sustained  viral  suppression.  Clinically  validated 
combinations  include:  zidovudine  and  didanosine; 
zidovudine  and  zalcitabine;  zidovudine  and  lamivudine; 
didanosine  and  stavudine;  and  stavudine  and  lamivu- 
dine.'®“'^  Due  to  overlapping  toxicity  or  possible  antag- 
onistic interactions,  the  following  two  nucleoside  com- 
binations should  be  avoided:  zidovudine  and  stavudine; 
and  didanosine  and  zalcitabine. 

Clinical  data  regarding  the  long-term  efficacy  of 
NNRTIs  are  limited.  When  added  to  zidovudine  and 
didanosine  in  heavily  pretreated  patients,  nevirapine  had 
limited  activity.^  In  contrast,  when  nevirapine  was  initi- 
ated concurrently  with  zidovudine  and  didanosine  in 
treatment-naive  patients  (patients  who  have  not  yet  been 
treated  with  antiretroviral  drugs),  over  50%  of  the 
patients  had  a potent  and  durable  suppression  of  HIV 
replication.^®  These  studies  illustrate  an  important  aspect 
of  antiretroviral  therapy:  drug  activity  is  maximized 
when  the  drugs  are  initiated  simultaneously.  At  present, 
there  are  no  convincing  efficacy  data  to  support  the  use 
of  delavirdine. 

Indinavir,  ritonavir,  and  nelfinavir  are  potent 
inhibitors  of  HIV  replication  in  vivo.  All  three  drugs, 
when  used  in  combination  with  nucleoside  analogs,  can 
routinely  decrease  the  viral  load  by  2 to  3 log  (100-  to 
1000-fold)  and  increase  the  absolute  CD4  T cell  count 
by  100  to  200  cells  per  mm^.^'  If  initiated  as  a part  of  a 
three-drug  combination  in  minimally  pretreated  patients, 
protease  inhibitor  therapy  results  in  long-term  viral  sup- 
pression. At  present,  the  long-term  activity  of  these 
drugs  in  patients  previously  treated  with  antiretroviral 
therapy  is  unknown. 

Saquinavir  remains  a controversial  drug.  When 
added  to  nucleoside  analog  therapy,  saquinavir  delays 
disease  progression  and  prolongs  life.^^  Because  of  its 
limited  oral  bioavailability  (approximately  4%), 
saquinavir  has  a limited  antiviral  effect.  Since 
saquinavir  may  lead  to  cross-resistance  to  other  pro- 
tease inhibitors,  many  experts  recommend  that  it  not  be 
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used  in  its  current  hard-gel  formulation.^-^  The  FDA  has 
recently  approved  a more  orally  bioavailable  soft-gel 
formulation  of  saquinavir  (Fortovase).  When  compared 
with  the  initial  hard-gel  formulation  (at  600  mg  three 
times  per  day),  saquinavir-soft  gel  (at  1200  mg  three 
times  a day)  results  in  a 10-fold  increase  in  drug  expo- 
sure. Short-term  data  suggest  that  the  saquinavir-soft 
gel  formulation,  when  used  in  combination  with 
zidovudine  and  lamivudine  in  treatment-naive  patients, 
may  have  virologic  activity  similar  to  that  seen  with 
ritonavir,  indinavir,  and  nelfinavir.'® 

Drug  interactions 

Clinically  relevant  drug  interactions  are  common 
with  both  the  protease  inhibitors  and  the  NNRTIs.  To 
a variable  degree,  each  drug  is  metabolized  by  the 
hepatic  cytochrome  P450  system,  particularly  the 
CYP3A  isoenzyme.  Additionally,  each  drug  can  inhib- 
it or  induce  various  P450  isoenzymes,  leading  to  com- 
plicated and  unpredictable  drug  interactions.  Of  the 
protease  inhibitors,  ritonavir  is  the  most  potent 
inhibitor  of  cytochrome  P450,  while  saquinavir  is  the 
most  heavily  metabolized  drug.  Nelfinavir  and  indi- 
navir, both  weak  P450  inhibitors,  tend  to  pose  fewer 
problematic  drug  interactions.  Of  the  NNRTIs,  nevi- 
rapine is  a P450  enzyme  inducer,  while  delavirdine  is  a 
moderate  inhibitor. 

Because  of  the  potential  for  severe,  life-threatening 
interactions,  several  drug  combinations  are  contraindi- 
cated. Protease  inhibitors  should  not  be  used  with  cer- 
tain non-sedating  antihistamines  (such  as  terfenadine 
and  astemizole),  cisapride,  or  various  anti-arrhyth- 
mics.  Sedative  hypnotic  drugs  should  not  be  used  in 
combination  with  protease  inhibitors.  Because 
methadone  levels  may  be  affected  by  protease 
inhibitor  therapy,  monitoring  serum  concentrations  of 
methadone  should  be  considered.  (For  details,  clini- 
cians should  see  the  packet  inserts  accompanying  the 
various  protease  inhibitors.) 

Inducers  of  the  P450  system,  such  as  rifampin  and 
rifabutin,  will  enhance  the  metabolism  of  the  protease 
inhibitors,  which  leads  to  subtherapeutic  drug  levels  and 
the  rapid  emergence  of  drug  resistance.  In  general,  con- 
comitant use  of  these  agents  with  protease  inhibitors 
should  be  avoided.  P450  inhibitors,  such  as  ketocona- 
zole,  can  increase  protease  inhibitor  serum  concentra- 
tions. Indinavir  has  a relatively  narrow  therapeutic 
index:  its  dosage  should  therefore  be  reduced  when  used 
with  ketoconazole. 

Dual  protease  inhibitor  therapy.  The  ability  of  protease 
inhibitors  to  inhibit  their  own  metabolism  results  in  a 
strong  pharmacokinetic  argument  to  combine  these  agents. 
For  example,  ritonavir,  by  inhibiting  P450  metabolism, 
raises  serum  concentrations  of  saquinavir  20-fold. 
Ritonavir  and  saquinavir  can  therefore  be  combined  at 
reduced,  more  convenient  doses  (twice  a day)  to  reduce 
side  effects  and  cut  costs  significantly.  Preliminary  data 
from  an  ongoing  study  indicates  that  the  combination  of 


TABLE  3.— Possible  PI-PI  And  PI-NNRTI  Combinations°-^ 


Ritonavir  400  mg  bid  + saquinavir  400  mg 
Nelfinavir  750  mg  tid  + saquinavir  (soft-gel  capsule)  800  mg  tid'’ 
Nevirapine  200  mg  bid  + nelfinavir  750  to  1000  mg  tid 
Nevirapine  200  mg  bid  -i  indinavir  1000  mg  q 8 hours 

'Long-term  safety  and  efficacy  data  is  available  only  for  the  ritonavir  + saquinavir  combination. 
'’The  combination  of  nelfinavir  and  saquinavir  has  only  been  studied  with  saquinavir-soft  gel 
capsule  (Fortovase). 

‘Other  combinations,  including  indinavir/nelfinavir,  indinavir/ritonavir,  and  ritonavir/nelfinavir, 
are  currently  undergoing  evaluation  and  should  not  be  used  outside  of  a research  setting. 


ritonavir  (400  mg  twice  a day)  and  saquinavir  (400  mg 
twice  a day)  is  very  effective  at  suppressing  viral  replica- 
tion, even  without  the  addition  of  nucleoside  analogs.'^ 
Although  not  studied  as  well,  similar  arguments  have  been 
applied  to  other  combinations,  including  that  of  nelfinavir 
and  saquinavir  (Table  3).^“’ 

Protease  inhihitor-NNRTl  combinations.  Because 
nevirapine  is  a moderate  P450  inducer,  it  can  reduce 
serum  concentrations  of  the  protease  inhibitors.  Dose 
adjustments  may  therefore  be  necessary.  Although  fur- 
ther studies  are  required,  the  dose  of  indinavir  should  be 
increased  when  used  concomitantly  with  nevirapine 
(Table  3).  Saquinavir  has  a limited  oral  bioavailability 
and  therefore  should  not  be  used  with  nevirapine. 
Nevirapine  does  not  appear  to  affect  ritonavir  metabo- 
lism. The  optimal  dose  of  nelfinavir,  when  used  in  com- 
bination with  nevirapine,  is  unknown. 

Delavirdine,  as  a P450  inhibitor,  can  increase  pro- 
tease inhibitor  serum  concentrations.  As  a result, 
delavirdine,  like  ritonavir,  is  increasingly  being  evaluat- 
ed as  an  agent  to  enhance  the  oral  bioavailability  of 
indinavir,  nelfinavir,  and  saquinavir.  For  example, 
delavirdine  may  allow  indinavir  to  be  dosed  twice  a day, 
rather  than  the  inconvenient  every-eight-hour  dosing 
regimen  currently  required.  Delavirdine  should  not  be 
used  routinely  with  any  of  the  protease  inhibitors  until 
further  studies  are  performed. 

Viral  Resistance 

Resistance  to  each  of  the  antiretroviral  therapies  can 
occur.  In  a compliant  patient,  resistance  is  assumed  when 
his  or  her  viral  load  begins  to  increase.  In  such  patients, 
viral  isolates  tend  to  have  consistent  and  predictable  pat- 
terns of  mutations.  Genotypic  assays,  which  detect  the 
presence  or  absence  of  such  mutations,  are  now  becom- 
ing widely  available  as  clinical  tools.  Because  the  ability 
of  these  complicated  and  expensive  assays  to  direct  ther- 
apeutic strategies  remains  poorly  validated,  their  use  in 
clinical  decision  making  is  not  recommended.^^ 
Genotypic  mutations  associated  with  resistance  to  each 
drug  are  outlined  in  Table  4,  and  strategies  to  prevent 
resistance  are  described  in  Table  5.  Because  viral  DNA  is 
integrated  into  cellular  chromosomes,  it  is  likely  that 
once  resistance  occurs,  it  will  be  permanent. 
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Clinical  Guidelines 

When  to  Initiate  Therapy 

To  addressing  the  rapid  and  complex  developments  in 
HIV  management,  treatment  guidelines  were  recently 
developed  by  three  independent  panels  of  experts:  the 
US  Department  of  Health  and  Human  Services  (in  col- 
laboration with  the  Henry  J.  Kaiser  Family  Foundation); 
the  International  AIDS  Society-USA  (lAS-USA);  and 
the  British  HIV  Association  (BHIVA).^"^  The 
Department  of  Health  and  Human  Services  guidelines 
were  initially  released  in  draft  form  and  were  revised  in 
November  1997.^ 

The  decision  about  when  to  initiate  therapy  has  not 
been  addressed  in  prospective  clinical  studies. 
Pathogenesis-based  principles  indicate  that  therapy 
should  be  initiated  as  early  as  possible,  before  both  the 
development  of  irreversible  immunodeficiency  and  the 
emergence  of  multiple  viral  strains.^  Unfortunately,  cur- 
rent therapeutic  options  involve  multiple  medications, 
each  associated  with  significant  costs,  side  effects,  and 
drug  interactions.  Aggressive  treatment  of  otherwise 
asymptomatic  individuals  is  therefore  difficult  and  may 
result  in  noncompliance,  and,  as  a consequence,  the 
emergence  of  drug  resistance.^  -’ 

Both  the  lAS-USA  and  the  Department  of  Health  and 
Human  Services  recommend  offering  therapy  to  any 
symptomatic  patient,  including  those  with  early  stage 
symptoms  (such  as  fatigue,  weight  loss,  or  thrush).  For 
asymptomatic  patients,  therapy  may  be  delayed  until  the 
absolute  CD4  T cell  count  falls  below  500  cells  per 
mm’.  Based  on  studies  indicating  that  viral  load  is  a 
strong  predictor  of  disease  progression,  both  the  lAS- 
USA  and  the  Department  of  Health  and  Human  Services 
recommend  therapy  for  patients  with  viral  loads  above 

5.000  to  10,000  copies  per  ml  (lAS-USA)  or  10,000  to 

20.000  copies  per  ml  (Department  of  Health  and  Human 
Services),  regardless  of  the  T cell  count ’ 

Before  initiating  therapy,  clinicians  should  assess  the 
patient’s  commitment  to  therapy.  Patients  need  to  be  fully 
informed  of  the  complexities  involved  with  each  regimen 
and  the  consequences,  particularly  viral  resistance,  of 
noncompliance.  Strategies  to  avoid  resistance  develop- 
ment should  be  reviewed  with  the  patient  (Table  5). 

Which  drugs  to  use  as  initial  therapy 

Full  viral  suppression  should  now  be  the  goal  of  ther- 
apy.’’ By  suppressing  viral  replication  to  the  lowest  lev- 
els possible,  mutations  and  the  ultimate  development  of 
resistance  can  be  avoided.  Therefore,  the  use  of  subopti- 
mal  therapy,  such  as  dual  nucleoside  analog  regimens,  is 
no  longer  recommended.  Preferred  initial  regimens, 
developed  by  the  Department  of  Health  and  Human 
Services,  are  outlined  in  Table  6.  In  general,  three  drug 
combinations  are  now  recommended,  including  two 
nucleoside  analogs  and  either  indinavir,  ritonavir,  or  nel- 
finavir.’  The  combination  of  ritonavir  and  saquinavir, 
with  one  or  two  nucleoside  analogs,  is  also  recommend- 
ed as  a first-line  option.’ 


TABLE  4.- 

-Common  Mutations  Associated  With  Antiretroviral 
Therapies 

Drug 

Critical  Mutations 

Other  Mutations' 

Zidovudine . 

. . .M41L,  T215Y/F 

D67N,  K70R,  L210W,  K219E/Q 

Didanosine  . 

. . .L74V 

K65R,  V75T,  Ml  84V 

Zalcitabine  . 

. . .K65R 

T69D,  L74V,  V75T,  Ml 84V 

Stavudine  . . 

. . ,I50T,  V75T 

Lamivudine 

. . .Ml  84V 

Nevirapine  . 

. . .K103N,  Y181C/I 

A98G,  V106A,V108I,  Y188C, 

Delavirdine . 

...K103N/T,  Y181C, 

G190A 

Saquinavir  . 

P236L,  others 
. . .G48V,  L90M 

LI  01, 154V,  A71V,  L63P,  V82A, 

Ritonavir  . . 

. . .V82A/F,  184V 

184V,  others 

LI 01,  K20R,M36I,  M46I,  I54V/L, 

Indinavir  . . 

. . .V82A/F,  M46I/L 

L63P/Wa  A71V/L,  L90M,  oth 
ers 

LI  01,  K20M,  I54V/T,  L63P/WQ, 

Nelfinavir  . . 

. . .D30N 

A71TN,  184V,  L90M,  others 
M36I,  L63P,A71V,V77I,  N88D, 

•partial  list 

L90M,  others 

Controversy  remains  regarding  the  optimal  use  of 
saquinavir-hard  gel  and  NNRTIs.  Due  to  the  limited  oral 
bioavailability  of  saquinavir-hard  gel,  it  is  difficult  to 
achieve  optimal  serum  concentrations.  Because  prelimi- 
nary data  suggest  that  saquinavir  confers  cross-resis- 
tance to  other  protease  inhibitors,”  its  use  is  not  cur- 
rently recommended  as  a first  line  therapy  option.’  ’ The 
role  of  saquinavir-soft  gel  capsules  was  not  addressed  in 
either  the  Department  of  Health  and  Human  Services  or 
the  lAS-USA  guidelines. 

Nevirapine,  and  perhaps  delavirdine,  are  potent 
agents.  Unfortunately,  each  can  select  for  high-level 
resistance,  thus  limiting  their  long-term  activity.  In  one 
study  of  treatment-naive  patients,  nevirapine,  in  combi- 
nation with  zidovudine  and  didanosine,  resulted  in 
durable  viral  suppression  in  the  majority  of  cases.’** 
Based  on  this  study,  the  lAS-USA  allows  for  this  regi- 
men as  a first  line  option,  while  the  Department  of 
Health  and  Human  Services  recommends  this  combina- 


TABLE  5.—  Strategies  to  Prevent  Drug  Resistance 


• Encourage  compliance. 

• Avoid  drug  "holidays";  if  necessary,  stop  all  drugs  simultaneously. 

• Avoid  potential  drug  interactions  that  reduce  antiretroviral  drug 
levels  (such  as  rifampin  or  rifabutin). 

• Avoid  dose  reductions. 

• Initiate  combination  therapy  concurrently. 

• Change  all  drugs  once  resistance  is  a concern. 
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TABLE  6.— Suggested  Antiretroviral  Regimens  (US  Dept.  Of 
Health  And  Human  Services)°^ 

Column  A (Protease  Inhibitors)  Column  B (Nucleoside  Analogs) 

Indinavir Zidovudine  + didanosine 

Ritonavir Zidovudine  + zalcitabine 

Nelfinavir  Zidovudine  + lamivudine 

Ritonavir  + saquinavir  Stavudine  + didanosine 

Stavudine  + lamivudine 


*The  proposed  DHHS  guidelines  recommend,  as  initial  therapy,  aggressive  combinations  involv- 
ing one  protease  inhibitor  option  from  column  A and  one  dual  nucleoside  combination  from 
Column  B.  When  using  ritonavir  + saquinavir,  one  or  two  nucleoside  analogs  should  be  used. 
•’Alternative  combinations,  which  are  less  likely  to  result  in  long-term  viral  suppression,  include 
dual  nucleoside  combinations  with  saquinavir-hard  gel  or  nevirapine. 

'Dual  nucleoside  combination  regimens  are  not  recommended. 

“Saquinavir-soft  gel  capsule  (fortovase)  was  not  available  when  the  initial  set  of  guidelines  was 
proposed. 


tion  only  as  an  alternative  regimen  if  a protease 
inhibitor-containing  regimen  is  not  possible. 

Which  protease  inhibitor?  There  have  been  no  direct 
comparisons  among  the  various  protease  inhibitors.  Each 
has  a unique  set  of  strengths  and  weaknesses.  Indinavir  is 
perhaps  the  most  extensively  studied  agent,  and  it  clear- 
ly results  in  durable  viral  suppression  and  delayed  dis- 
ease progression.  Unfortunately,  due  to  its  complex  phar- 
macokinetic properties,  indinavir  must  be  administered 
in  the  fasting  state  on  a rigid  every-eight-hour  dosing 
schedule.  Furthermore,  indinavir  selects  for  variants  with 
high  level  resistance  to  other  protease  inhibitors,  thus 
limiting  options  if  virologic  failure  develops.^* 

Nelfinavir  is  a widely  prescribed  agent,  largely 
because  it  is  well  tolerated  and  has  a convenient  dosing 
schedule.  When  used  in  combination  with  nucleoside 
analogs  in  treatment-naive  patients,  nelfinavir  appears  to 
be  highly  effective  in  reducing  the  viral  load.  At  present, 
nelfinavir  has  not  shown  a delay  in  disease  progression. 
Controversy  persists  over  the  issue  of  cross-resistance. 
In  vitro  studies  suggest  that  nelfinavir  may  select  for 
viral  variants  that  remain  susceptible  to  other  protease 
inhibitors,  although  this  has  not  been  validated  in  clini- 
cal trials. 

In  its  initial  hard-gel  formulation,  saquinavir  is  not 
recommended  as  a first  line  therapy.^-^  Although  potent 
and  effective  in  delaying  disease  progression,  ritonavir 
is  associated  with  significant  side  effects  and  a formi- 
dable list  of  drug  interactions.  In  the  future,  however, 
ritonavir  is  likely  to  be  widely  used  in  combination 
with  other  protease  inhibitors,  particularly  saquinavir. 
The  convenient  twice-a-day  dosing  of  low-dose  riton- 
avir and  saquinavir  appears  to  be  well-tolerated  and 
potent^"^  and  is  a reasonable  alternative  to  indinavir  or 
nelfinavir  as  first  line  therapy.  The  revised  guidelines 
from  the  Department  of  Health  and  Human  Services 
recommend  the  combination  of  ritonavir  and 
saquinavir  as  a first-line  option.^  The  role  of 
saquinavir-soft  gel  capsules  was  not  addressed  in  the 
recent  set  of  guidelines. 


Changing  or  Modifying  a Regimen 

There  are  limited  data  available  to  guide  clinicians 
regarding  the  optimal  strategy  for  changing  therapy,  par- 
ticularly for  patients  who  develop  resistance  to  an  initial 
regimen.  If  a change  is  needed  based  solely  on  the  devel- 
opment of  side  effects  or  unwanted  drug  interactions, 
substituting  one  drug  for  another  within  the  same  class 
is  straightforward.  Modifying  a regimen  in  the  face  of 
clinical  or  virological  failure  is  a complex  decision,  and 
it  requires  a detailed  knowledge  of  both  the  patient’s 
prior  antiretroviral  experience  and  the  potential  for 
cross-resistance  among  unused  therapies. 

Treatment  failure  is  now  generally  defined  based  on 
plasma  viral  load.  Although  controversial,  virologic  fail- 
ure is  often  defined  as  any  detectable  plasma  viral  load 
(>  400  to  500  copies  per  ml)  after  4 to  6 months  of  con- 
tinuous therapy.  Patients  who  have  detectable  viral 
RNA,  yet  have  achieved  a durable  2 log  (100-fold) 
decline  from  baseline,  may  not  be  true  treatment  failures 
and  can  be  followed  closely.  Other  definitions  of  failure 
include  persistently  declining  CD4  T cell  counts  and 
clinical  evidence  of  progression  (such  as  the  develop- 
ment of  an  AIDS  complication). 

Patients  with  prior  nucleoside  analog  experience 
should  attempt,  when  possible,  to  initiate  two  new 
nucleoside  analogs  when  protease  inhibitor  therapy  is 
considered.  Due  to  the  cross-resistance  that  exists 
among  nucleoside  analogs,  this  may  not  achieve  durable 
suppression  in  many  patients.  Clinicians  may  consider 
initiating  dual  protease  inhibitors  or  protease  inhibitor- 
NNRTI  combinations,  along  with  one  or  two  new  nucle- 
oside analogs,  in  such  patients. 

Options  are  even  less  clear  for  patients  who  have 
experienced  a viral  rebound  on  an  initial  protease 
inhibitor-containing  regimen.  Due  to  the  high  degree  of 
cross-resistance  that  exists  among  most,  if  not  all,  pro- 
tease inhibitors,  “salvage”  or  sequential  therapy  with  a 
second  protease  inhibitor-containing  regimen  may  not 
be  successful  once  resistance  develops.  The  use  of  dual 
protease  inhibitor  or  protease  inhibitor-NNRTI  combi- 
nations (Table  3),  with  one  or  two  nucleoside  analogs, 
may  be  considered.^  Possible  therapeutic  strategies  are 
discussed  elsewhere.^'^  Clinical  research  in  this  area  is 
urgently  needed. 

Conclusion 

The  management  of  HIV  infection  has  undergone 
tremendous  change  in  the  past  two  years.  Potent  and 
durable  suppression  of  HIV  replication  is  now  feasible, 
resulting  in  dramatic  reductions  in  AIDS-related  com- 
plications and  deaths.  In  order  to  allow  patients  the  opti- 
mal chance  for  long-term  success,  clinicians  must  apply 
current  therapies  rationally  and  carefully,  avoiding  any 
situation  that  allows  continued  viral  replication  and  the 
possible  emergence  of  resistance.  Hopefully,  for  those 
patients  in  whom  multi-drug  resistance  already  exists, 
effective  new  agents  will  become  available  over  the  next 
few  years. 


W]M,  February  1998 — Vol  168,  No.  2 


Antiretroviral  Therapy  for  HIV  Infection — Deeks  1 39 


REFERENCES 

1 . Deeks  S,  Loftus  R,  Cohen  P,  Chin  S,  Grant  R.  Incidence  and  predictors  of 
virologic  failure  of  indinavir  and/or  ritonavir  in  an  urban  health  clinic.  In  Program 
and  Abstracts  of  S?"*  Interscience  Conference  on  Antimicrobial  Agents  and 
Chemotherapy  (ICAAC).  Sept  28-Oct  1 , 1997;  Toronto.  Canada.  Abstract  LB-02 

2.  Guidelines  for  the  use  of  antiretroviral  agents  in  HIV-1  infected  adults  and 
adolescents.  CITY:  Department  of  Health  and  Human  Services.  Panel  on  Clinical 
Practices  for  Treatment  of  HIV  Infection;  November  5,  1997;  Bethesda.  MD  (See: 
http://www.hivatis.org) 

3.  Carpenter  CC,  Fischl  M.  Hammer  SM.  Hirsch  MS.  Jacobsen  DM.  Katzen- 
stein  DA.et  al.  Antiretroviral  therapy  for  HIV  infection  in  1997:  updated  recom- 
mendations of  the  International  AIDS  Society-USA  panel.  JAMA  1997; 
277:1962-69 

4.  British  HIV  Association  Guidelines  Coordinating  Committee.  British  HIV 
Association  guidelines  for  antiretroviral  treatment  of  HIV  seropositive  individu- 
als. Lancet  1997;  349:1086-1092 

5.  Report  on  the  NIH  panel  to  define  principles  of  therapy  of  HIV  infection 
(draft  document).  Washington.  DC:  National  Institutes  of  Health;  June  19.  1996; 
Bethesda,  MD  (See:  http://www.cdcnac.org) 

6.  Perelson  AS,  Neuman  AU,  Markowitz  M,  Leonard  JM.  Ho  DD.  HIV-1  dy- 
namics in  vivo:  virion  clearance  rate,  infected  cell  life-span,  and  viral  generation 
time.  Science.  1996;  271:1582-1586 

7.  Coffin  JM.  HIV  population  dynamics  in  vivo:  implications  for  genetic  vari- 
ation, pathogenesis,  and  therapy.  Science  1995;  267:483-489 

8.  Delta  Coordinating  Committee.  Delta:  a randomized  double-blind  controlled 
trial  comparing  combinations  of  zidovudine  plus  didanosine  or  zalcitabine  with  zi- 
dovudine alone  in  HIV-infected  individuals.  Lancet  1996;  348:283-291 

9.  D’Aquila  RT,  Hughes  MD,  Johnson  VA,  Fischl  MA.  Sommadossi  JP,  Liou 
S.  et  al.  Nevirapine,  zidovudine,  and  didanosine  compared  with  zidovudine  and  di- 
danosine in  patients  with  HIV-1  infection.  Ann  Int  Med  1996;  124:1019-1030 

10.  Posniak  A (for  the  SPICE  study  group).  Study  of  protease  inhibitors  in 
combination  in  Europe  (SPICE).  In  Program  and  Abstracts  of  the  6“'  Annual  Con- 
ference on  Clinical  Aspects  and  Treatment  of  HIV-Infection.  Oct  11-15.  1997; 
Hamburg,  Germany.  Abstract  209 

1 1 . Kopp  JB.  Miller  KD,  Mican  JM,  Feuerstein  IM,  Vaughna  E.  Baker  C,  et  al. 
Cyrstalluria  and  urinary  tract  abnormalities  associated  with  indinavir.  Ann  Intern 
Med  1997;  127:119-125 

12.  Volberding  P,  Lagakos  S,  Koch  M,  Pettinelli  C,  Myers  MW,  Booth  DK.  et 
al.  Zidovudine  in  asymptomatic  human  immunodeficiency  virus  infection:  a con- 
trolled trial  in  persons  with  fewer  than  500  CD4-positive  cells  per  cubic  millime- 
ter. N Engl  J Med  1990;  322:941-949 

13.  Concorde  Coordinating  Committee.  Concorde:  MRC/ANRS  randomized 
double-blind  controlled  trial  of  immediate  vs.  deferred  zidovudine  in  symptom- 
free  HIV  infection.  Lancet  1994;  343:871-881 

14.  Kahn  JO,  Lagakos  SW,  Richman  DD,  Cross  A,  Pettinelli  C,  Liou  SH.et  al. 
A controlled  trial  comparing  continued  zidovudine  with  didanosine  in  human  im- 
munodeficiency virus  infection.  N Engl  J Med  1992;  327:581-587 

15.  Spruance  SL,  Pavia  AT.  Mellors  JW.  Murphy  R,  Gathe  J.  Stool  E.  et  al. 
Clinical  efficacy  of  monotherapy  with  stavudine  compared  with  zidovudine  in 
HIV-infected,  zidovudine  experienced  patients.  Ann  Int  Med  1997;  126:355-363 

16.  Hammer  SM.  Katzenstein  DA,  Hughes  MD,  Hughes  MD,  Gundacker  H. 
Schooley  RT,  et  al.  A trial  comparing  nucleoside  monotherapy  with  combination 
therapy  in  HIV-infected  adults  with  CD4  cell  counts  from  200  to  500//tL.  N Engl 
JMed  1996;  335:1081-1090 


17.  CAESAR  Coordinating  Committee.  Randomized  trial  of  addition  of 
lamivudine  or  lamivudine  plus  loviride  to  zidovudine-containing  regimens  for  pa- 
tients with  HIV-I  infection:  the  CAESAR  trial.  Lancet  1997;  .349:1413-1421 

18.  Pollard  R,  Peterson  D.  Hardy  D,  Pedneault  L.  Mclaren  C.  Skovronski  J.et 
al.  Antiviral  effect  and  safety  of  stavudine  (d4T)  and  didanosine  (ddl)  combina- 
tion therapy  in  HIV-infected  subjects  in  an  ongoing  pilot  randomized  double- 
blind trial.  In  Program  and  Abstracts  of  the  Third  Conference  on  Retroviruses  and 
Opportunistic  Infections;  January  28-February  1.  1996;  Washington.  DC.  Ab- 
stract 196 

19.  Katlama  C,  Valentin  MA.Calvez  S,  Matheron  S.Coutelicr  A.  Descamps  O, 
et  al.  ALTIS:  a pilot  open  study  of  d4T/3TC  antiretroviral  naive  and  experienced 
patients.  In  Program  and  Abstracts  of  the  4"'  Conference  on  Retroviruses  and  Op- 
portunistic Infections.  January  22-21.  1997;  Washington,  DC.  Abstract  LB— 4 

20.  Myers  M,  Montaner  JSG  (for  the  INCA.S  Study  Group).  A randomized, 
double-blind,  comparative  trial  of  the  effects  of  zidovudine,  didanosine,  and  nevi- 
rapine combinations  in  antiviral-naive.  AIDS-free,  HIV-infected  patients  with 
CD4  cell  counts  200-600/iL.  In  Program  and  Abstracts  of  the  1 1"’  International 
Conference  on  AIDS.  July  7-12.  1996;  Vancouver,  British  Columbia.  Abstract 
MoB-294 

21 . Deeks  S,  Smith  M,  Holodniy  M,  Kahn  J.  HIV-1  protease  inhibitors:  a re- 
view for  clinicians.  JAMA  1997;  277:145-153 

22.  Lalezari  J,  Haubrich  R,  Burger  HU,  et  al.  Improved  survival  and  decreased 
progression  of  HIV  in  patients  treated  with  saquinavir  (Invirase.SQV)  plus  HIVID 
(zalcitabine.  ddC).  In  Program  and  Abstracts  of  the  1 1""  International  Conference 
on  AIDS.  July  7-12,  1996;  Vancouver.  British  Columbia.  Abstract  LB.B.6033 

23.  Norbeck  D.  Kumar  G,  Marsh  K et  al.  Ritonavir  and  saquinavir:  poten- 
tial for  two-dimensional  synergy  between  HIV  protease  inhibitors.  In  Program 
and  Abstracts  of  the  35th  Interscience  Conference  on  Antimicrobial  Agents  and 
Chemotherapy,  September  17-20,  1995;  San  Francisco,  Caliomia.  Abstract  LB7 

24.  Cameron  W.  Sun  E,  Markowitz  M,  Farthing  C.  McMahon  D.  Poretz  D,  et 
al.  Combination  use  of  ritonavir  and  saquinavir  in  HIV-infected  patients:  prelimi- 
nary safety  and  activity  data.  In  Program  and  Abstracts  of  the  II'*’  International 
Conference  on  AIDS.  July  7-12,  1996;  Vancouver,  Canada.  Abstract  ThB-934 

25.  Kravick  S,  Sahai  J,  Kerr  B,  Anderson  R.  Buss  N.  Sequin  I,  et  al.  Nelfinavir 
mesylate  (NFV)  increases  saquinavir-soft  gel  capsule  (S(jV-SGC)  exposure  in 
HIV-positive  patients.  In  Program  and  Abstracts  of  the  4'*'  Conference  on  Retro- 
viruses and  Opportunistic  Infections.  Washington.  DC;  January  22-26.  1997.  Ab- 
stract 37 1 

26.  Deeks  S,  Abrams  D.  Genotypic  resistance  assays  and  antiretroviral  therapy. 
Lancet  1997;  349: 1489-1490.  Commentary 

27.  Lawrence  J.  Schapiro  J,  Pesano  R,  Winters  M.  Cain  P,  Winslow  D.  Meri- 
gan  TC.  Clinical  response  and  genotypic  resistance  of  sequential  therapy  with  nel- 
finavir followed  by  indinavir  plus  nevirapine  in  saquinavir/reverse  transcriptase 
inhibitor-experienced  patients.  In  Program  and  Abstracts  of  the  International 
Workshop  on  HIV  Resistance,  Treatment  Strategies,  and  Eradication.  June  25-28. 
1997;  St.  Petersburgh,  FL.  Abstract  64 

28.  Condra  JH,  Holder  DJ.  Schlief  WA.  Blahy  OM.  Danovich  RM,  Gabryel- 
ski  LJ,  et  al.  Genetic  correlates  of  in  vivo  viral  resistance  to  indinavir,  a human 
immunodeficiency  virus  type  I protease  inhibitor.  J Virology  1996; 
70:8270-8276 

29.  Patick  AK.  Kuritzkes  D.  Johnson  VA.  Shugarts  D,  Bakhtiari  M,  Potts  KD. 
et  al.  Genotypic  and  phenotypic  analyses  of  HIV-1  variants  isolated  from  patients 
treated  with  nelfinavir  and  other  HIV-1  protease  inhibitors.  In  Program  and  Ab- 
stracts of  the  International  Workshop  on  HIV  Resistance,  Treatment  Strategies, 
and  Eradication.  June  25-28,  1997;  St.  Petersburg.  FL,  Abstract  18 


140 


Lessons  From  the  Practice 


Yes,  Marilyn,  It's  Time  to  Quit  Work 

SUSAN  W.  TOLLE,  MD,  Portland,  Oregon 


I am  on  call  for  my  professional  colleagues  and  I pick 
up  the  phone  at  1 :00  AM.  A woman  named  Marilyn 
begs  me  to  do  something  about  the  pain  that  her  son, 
James,  is  experiencing.  James  is  a patient  of  one  of  my 
colleagues.*  I hear  him  crying  out  in  the  background. 

I pull  up  the  most  recent  clinic  notes  through  the 
modem  on  my  home  computer.  James  is  20  years  old 
and  acquired  HIV  infection  from  a transfusion  more 
than  10  years  ago.  His  recent  laboratory  reports  confirm 
that  he  has  end-stage  AIDS  with  a CD4  lymphocyte 
count  of  1 mm^  and  a large  viral  burden,  despite  being 
on  proteinase  inhibitors.  James  has  been  taking  the  best 
drugs  that  medicine  has  to  offer,  but  now  they  are  failing 
to  control  both  his  HIV  infection  and  its  complications. 
A recent  MRI  scan  suggests  an  obvious  source  of 
James’s  pain:  a perivertebral  mass  from  Mycobacterium 
a\7»/??-intracellulare  (MAI).  Despite  aggressive  treat- 
ment, it  has  continued  to  grow  and  is  now  over  6 cm 
wide.  In  recent  weeks,  James  has  lost  weight:  at  a clinic 
visit  last  week,  he  was  down  to  82  pounds. 

I think  to  myself,  his  prognosis  is  poor.  He  probably 
will  not  survive  for  more  than  a month.  I ponder  the 
possibility  that  James  may  not  know  his  prognosis  is 
this  bad.  His  chart  shows  no  evidence  that  his  progno- 
sis and  code  status  have  been  discussed  with  either 
James  or  his  parents. 

A knot  forms  in  my  stomach  as  I imagine  approach- 
ing my  colleague  yet  again.  We  disagree  on  the  amount 
of  information  that  should  be  given  to  patients  and  their 
families.  My  colleague’s  method  is  to  withhold  informa- 
tion, making  her  the  only  person  able  to  decide  what  con- 
stitutes a “reasonable  chance”  at  survival.  She  attacks 
every  illness  as  if  death  is  always  the  enemy,  and  she 
encourages  her  patients  to  keep  fighting  to  the  very  end 
with  the  message,  “We  still  have  a good  chance  to  beat 
this  back.”  Two  weeks  ago,  she  had  a patient  with 
metastatic  cancer  and  pneumonia  who  ended  up  spending 
his  last  days  in  the  intensive  care  unit  on  a ventilator. 

I disagree  with  her  approach.  I believe  that  as  the 
odds  run  out,  it  is  suffering — not  death — that  becomes 
the  foe.  With  patients  such  as  James,  for  instance,  I 
would  be  more  honest  about  his  prognosis  and  encour- 
age more  focus  on  comfort  and  good-byes.  Most  often,  I 


engage  home  hospice  care,  which  would  have  greatly 
helped  to  control  James’s  pain  tonight! 

The  top  priority  of  hospice  care  is  controlling  a 
patient’s  pain  and  suffering.  Nearly  all  of  a patient’s  pain 
can  be  made  tolerable,  and  his  loved  ones  can  be  with 
him  around  the  clock  to  ease  his  suffering.  In  the  ICU, 
the  top  priority  is  extending  life,  and  the  comfort  of  a 
patient  takes  second  place  to  medications  and  treatments 
aimed  at  curing  disease.  Some  of  those  treatments  are 
painful,  and  others  are  isolating.  A patient  cannot  speak 
to  his  loved  ones  when  he  is  on  a ventilator. 

If  the  patient  has  a reasonable  chance  of  meaningful 
recovery,  he  and  his  family  usually  judge  the  ICU  stay 
as  worth  the  struggle.  But,  as  the  chance  of  recovery 
fades,  patients  and  their  families  increasingly  choose  to 
set  limits  on  life-sustaining  treatments.  To  make  these 
new  decisions,  patients  must  have  factual  prognostic 
information.  Especially  as  the  odds  are  falling,  I 
believe  it  is  the  patient,  not  the  doctor,  who  should 
determine  what  is  a “reasonable  chance”  or  a “chance 
worth  fighting  for.” 

I realize  that  at  least  I don’t  have  to  confront  my  col- 
league for  a while  (she  is  out  of  town  for  the  rest  of  the 
week),  and  I talk  further  with  Marilyn  about  James’s 
pain.  He  is  taking  1 20  mg  of  long-acting  morphine  twice 
a day,  but  it  is  not  relieving  his  pain.  We  decide  to  admit 
him  to  the  hospital  for  pain  control.  I try  to  go  back  to 
sleep  but  cannot.  Instead,  I carry  on  a strongly  worded 
imaginary  discussion  with  my  absent  colleague. 

In  the  morning  I meet  James  and  am  saddened  to  see 
how  frail  he  is.  He  is  now  down  to  78  pounds,  which  is 
scantily  spread  over  his  5-foot,  10-inch  frame.  He  has  the 
worst  case  of  oral  thrush  that  I have  ever  seen.  Although 
he  is  no  longer  crying  out  in  pain,  it  is  requiring  60  mg 
per  hour  of  morphine  by  pump  to  control  his  suffering. 

I talk  with  James  and  his  parents  about  what  is  most 
important  to  them.  For  James,  it  is  keeping  his  back  pain 
under  control.  He  also  wonders  if  anything  can  be  done 


*This  patient  vignette  has  been  modified  to  protect  the  identity  of  the 
patient,  his  mother,  and  the  primary  attending  physician. 


(Tolle  SW.  Yes,  Marilyn,  it's  time  to  quit  work.  West  J Med  1 998;  1 68:1 40-1 41 ) 
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about  the  pain  from  his  oral  thrush.  His  mouth  hurts 
intensely  when  he  tries  to  eat  or  drink,  and  the  dozens  of 
pills  he  takes  each  day  make  him  feel  worse.  James  asks, 
“Can  I stop  taking  so  much  medicine?” 

Marilyn  begins  to  cry  and  says,  “I  want  to  quit  work 
and  spend  James’s  final  months  with  him.  I feel  like  he 
is  dying  but  the  doctor  says  we  still  have  a good  chance. 
Am  I being  hysterical?”  I take  a slow,  deep  breath  and. 


holding  Marilyn’s  hand,  1 say,  “Yes,  Marilyn,  it’s  time  to 
quit  work.” 

And  although  I realize  that  I must  face  my  colleague 
on  Monday,  I sleep  better  at  night. 

Two  weeks  later,  I get  the  nicest  letter  from  Marilyn. 
James  had  died  peacefully  at  home  with  hospice  care  and 
with  Marilyn  at  his  side.  Her  letter  ends  with,  “Thank  you 
for  making  it  possible  for  me  to  tell  him  good-bye.” 
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ed health  care  system  whose  network  of  family  medicine 
immediate  care  centers,  by-appointment  family  practi- 
tioners, pediatricians  and  OB/GYNs  serves  beautiful 
southern  Idaho. 

Where  You'll  Live. 

In  a great  place  to  raise  a family  with  quality  schools, 
incredible  outdoor  recreation  and  a rural  atmosphere 
close  to  a metropolitan  area  with  a beautiful  performing 
arts  center,  excellent  hospitals  and  professional  sports. 

What  You'll  Get. 

The  financial  backing  and  medical  resources  of  a major 
health  care  network.  A competitive  salary,  ownership 
options,  flexible  work  and  call  schedules,  professional 
groiAith,  full  benefits  including  medical  and  dental  and 
much  more. 

Submit  CV  and  questions  to: 

BECKY  NELSON 

(800)  688-5008  ext.  507  • FAX  (208)  344-4262 

Physician  Recruitment 
800  Park  Boulevard,  Suite  760 
Boise,  Idaho  83712 


Primary 
Health  I 


tary  ^ 

feafffj 


CALIFORNIA 


P HVSlCIANSe 


LOCUM  TENENS 
PERMANENT  PLACEMENTS 

Jim  Ellis  (800)  437-7676 
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LOCUM  TENENS 
PERMANENT  PLACEMENT 

TRACY  ZWEIG 
ASSOCIATES 

A Physician  Registry  and 
Placement  Firm 

(805)  641-9141  • (800)  919-9141 
FAX  (805)  641-9143 

e-mail:  tzweig@isle.net 

ACADEMIC  PHYSICIANS  WANTED  - UTAH, 
SALT  LAKE  CITY,  University  of  Utah  Health 
Sciences  Center  is  seeking  a full-time  clinical 
track  physician  to  join  the  Division  of  Emergency 
Medicine.  We  are  a regional  trauma  center,  have 
an  annual  volume  of  25,000  high  acuity 
patients,  and  provide  medical  control  for  our 
aeromedical  transport  teams.  Major  clinical 
activities  include  supervising  housestaff  and 
medical  students  and  providing  direct  patient 
care.  Must  be  residency  trained  or  board  certi- 
fied in  Emergency  Medicine.  Excellent  compre- 
hensive compensation  package.  Reply  with  CV 
to  Kurt  Bernhisel,  M.D.,  1150  Moran  Bldg.,  75 
N.  Medical  Drive,  Salt  Lake  City,  UT  84132, 
(801)581-2730.  The  University  of  Utah  is  an 
Affirmative  Action  Equal  Opportunity  Employer 
and  encourages  applications  from  women  and 
minorities. 

BIOETHICS  - The  University  of  California,  Davis 
is  recruiting  for  a full-time  Assistant/Associate 
Professor  in  Bioethics.  Candidates  must  possess 
an  MD,  PhD  or  equivalent  degree.  The  position 
requires  demonstrated  ability  to  function  within 
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a bioethics  program,  carry  out  an  independent 
research  program  and  to  teach  bioethics,  includ- 
ing clinical  cases  to  students  in  a variety  of  disci- 
plines and  at  different  levels  of  training.  Prior 
Clinical  experience  in  medical  ethics  is  required. 
This  position  will  be  open  until  filled  but  appli- 
cations will  not  be  accepted  after  April  30, 1998. 
Please  send  your  curriculum  vitae  and  three  ref- 
erences to:  Faith  Fitzgerald,  MD,  Professor  of 
Medicine,  University  of  California,  Davis 
Medical  Center,  4150  V Street,  Suite  3100, 
Sacramento,  CA  95817.  The  University  of 
California  is  an  Equal  Opportunity/Affirmative 
Action  Employer. 

CALIFORNIA  COASTAL  COMMUNITY  - 

Multispecialty  group  of  54  physicians  has  an 
opening  for  BC-BE  Internists,  In-patient 
Specialists  and  Family  Practitioners  in  an 
expanding,  busy  group  practice.  Located  in  one 
of  the  most  beautiful  areas  on  the  central  coast, 
Ventura  is  65  miles  north  of  Los  Angeles,  within 
easy  driving  distance,  yet  far  enough  to  escape 
the  smog,  traffic,  and  big  city  hasseles.  We  have 
excellent  schools,  sunny  beaches,  a friendly 
atmosphere,  and  a wide  range  of  cultural  and 
recreational  activities.  We  offer  an  attractive 
compensation  and  benefit  package. 
Shareholdership  possible.  Contact  Physician 
Recruitment,  Buenaventura  Medical  Group, 
2705  Loma  Vista,  Ventura,  CA  93003  or  fax  CV 
to  (805)652-5299. 

DEPARTMENT  CHAIRPERSON  - Community- 
based  regional  medical  school  campus  is  seeking 
an  experienced  board-certified  general  surgeon 
with  some  interest  in  trauma  care  to  develop  a 
strong  undergraduate  educational  program. 
Medium  size  community  with  excellent  schools, 
low  crime  and  low  cost  of  living.  Equal  opportu- 
nity employer.  Inquires  to  Terry  Myers,  M.D. 
Ph.D.,  Chair,  Surgery  Search  Committee, 
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Associate  Dean  For  Clinical  Affairs,  Texas  Tech 
University  Health  Sciences  Center  - Amarillo, 
1400  Wallace  Blvd.,  Amarillo  TX  79106.  Phone 
806-354-5413. 


FP  - IM  - PEDS  - Northern  California  - Private, 
non-profit,  primary  care  group  has  openings  in 
Mendocino,  Lake  & Butte  counties.  Call  Anders 
Karlman  (800)  634-3561.  Fax  (707)  963-2769. 

INTERNIST  WANTED:  Internist  to  work  in  a 
Clinic  or  Hospital  Full  or  Parttime.  Send  CV  to: 
P.O.  Box  3758,  San  Bernardino,  CA  92413. 
(909)  887-6715 

Internal  Medicine — The  Wellness  Center, 
Billings,  Montana  - Looking  for  IM/FP  to  join 
small  group.  Primarily  outpatient  care  focused 
on  wellness  and  prevention.  Center  has  confer- 
ence room,  yoga  studio,  teaching  kitchen, 
hydrotherapy,  sauna,  massage  and  acupuncture. 
FAX  CV  406-896-0963  or  call  Julia  Harbor  406- 
896-9000. 


Since  1979 
the 


P HYSICIANS* 


Locum  Tenens  Network  has  been  taking  the  has- 
sles of  the  paperwork  and  overhead  out  of  practic- 
ing medicine.  Practice  near  home  or  travel  the  coun- 
try'. We  will  coordinate  all  your  travel  details  and 
provide  you  with  the  best  occurrence  malpractice 
policy  available.  Explore  a partnership  with  Interim 
Physicians  and  open  new  horizons  for  your  future. 

Call  today!  (800)  333-7828 
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MEDICAL  DIRECTOR  - An  independent  health 
care  quality  improvement  organization  is  seek- 
ing a medical  director  to  lead  a team  of  physi- 
cian advisors  and  consultants  in  the  Pacific  NW. 
Will  be  responsible  for  Implementing  procedures 
in  review  decisions,  utilization  management  and 
professional  relationships.  Requires  experience 
in  managed  care  administration  and  operations, 
utilization  management,  quality  assurance, 
quality  improvement,  case  management,  cod- 
ing, and  medical  billing  review.  Requires  current 
clinical  experience  with  hospital  privileges.  Must 
have  or  be  eligible  for  a Washington  State  physi- 
cian license  and  be  board  certified  or  board  eli- 
gible in  an  appropriate  specialty.  Send  CV  to 
Elliott  G.  Boisen,  MD,  Medic-Focus,  Inc.,  2121 
Westlake  Ave.  N.,  Suite  401,  Seattle,  WA, 
98109.  Telephone  (206)285-6955. 

Northern  California  - Beautiful  Sierra  Foothills 
community.  Urgent  Care  Clinic  seeking  BC/BE 
family  or  emergency  physician.  Send  CV:  Sierra 
Emergency  Medical  Group,  Inc.,  P.O.  Box  4685, 
Sonora,  CA  95370. 


OKLAHOMA  IS  CALLING!  - Immediate  long- 
term opportunity  at  military  base  for  BLS,  PALS 
and  NRC  cert.  BC  Pediatrician.  Good  pay.  Call 
South  West  Med.  Staffing  1-888-296-8035. 

OREGON  AND  THE  NORTHWEST.  Urban,  sub- 
urban, rural  locations;  variety  of  practice 
arrangements:  all  specialties.  Placement  profes- 
sionals for  20  yrs.  Oberto  & Associates,  920 
Pinecrest  Terr,  Ashland,  OR  97520.  (800)  482- 
6656;  FAX  (541)  482-4951.  No  J-1  Opp. 
boberto@Jeffnet.org, 
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PRIMARY  CARE  INTERNIST  - The  Everett  Clinic, 
a 1 52  physician  multispecialty  group.  Is  seeking 
BC/BE  internists  to  associate  with  20  person 
department.  New  positions  located  at  satellite 
and  main  offices.  The  main  clinic  is  25  miles 
north  of  Seattle  and  has  7 rapidly  expanding 
satellite  offices.  Opportunity  for  exceptional 
personal/professional  lifestyle.  Positions  offer’ 
competitive  salary  with  excellent  benefits. 
Available  now  and  fall  1998.  Send  CV  to  J.G. 
Finley,  MD,  Medical  Director,  The  Everett  Clinic, 
3901  Hoyt  Avenue,  Everett,  WA  98201 

PSYCHIATRIC  PRACTICE  AVAILABLE  - Busy 
and  well  developed  general  psychiatric  practice 
now  available  in  Seattle,  WA.  Excellent  terms,, 
flexible  arrangements.  An  unusual  opportunity,! 
Contact  Elliott  G.  Boisen,  MD,  Medic-Focus,! 
Inc.,  2121  Westlake  Ave.  N.,  Suite  401,  Seattle, 
WA,  98109.  Telephone  (206)285-6955. 

SEATTLE:  INDEPENDENT  GROUP  SEEKS  EXPE- 
RIENCED EM  BOARD-CERTIFIED  PHYSICIAN 
FOR  NIGHT  SHIFT  COVERAGE.  FULL  TIME 
MINIMUM  100  HOURS  (10  SHIFTS)  PER’ 
MONTH.  ADDITIONAL  SHIFTS  AVAILABLE.  ERi 
CENSUS  ABOUT  30  THOUSAND  PATIENTS  PER  ^ 
YEAR.  PARTNERSHIP  OPPORTUNITY  WITHIN] 
2 YEARS.  BENEFITS  PACKAGE  AND  401  kJ 
CONFIDENTIAL  INQUIRIES  TO  BOX  319,  WJM] 


WJM  Classifieds 

Bold  type  at  no  additional  cost. 

See  Order  Form  for  more  details. 


Classified  Advertisement  Order  Form 


WJM  Line  Ads  - Cost  $1 .50  per  word,  with  a 30 
word  ($45)  minimum.  The  font  and  type  size  are 
consistent  in  line  ads.  Headings  appear  in  bold 
type;  you  may  choose  to  incorporate  bold  type 
in  the  text  at  no  additional  cost. 


Please  type  or  print  advertising  copy  clearly: 


WJM  Display  Classifieds 

The  classified  display  rate  is  $70  per  vertical 
inch.  Maximum  sizes:  1 column  by  5 inches  or 
2 columns  by  2 inches.  Display  ads  must  be  in 
full-inch  increments.  You  may  choose  to  have 
your  ads  typeset,  or  to  supply  us  with  camera- 
ready  artwork.  You  may  incorporate  logos  or 
other  art  with  ads  that  we  typeset.  Logos  and 
other  art  will  not  appear  on  the  website. 


Number  of  words  x$1.50=  $ 

Optional:  Confidential  box 
number  charge  + $10.00  = S 

Subtotal  (minimum  $45  or 
minimum  $55  with 

confidential  box  number)  $ 

# of  insertions x $ = 

(subtotal) 


Check  enclosed  for:  $. 


Company  Name: 

Contact:  

Address:  

City:  State: Zip: 

Phone: Fax: 

Submit  copy  to: 

Western  Journal  of  Medicine,  Classified  Advertising 
2 West  Taunton  Avenue 
Berlin,  NJ  08009 

(609)  768-9360  • FAX  (609)  753-0064 
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Primary  Care 

OREGON  & 

SOUTHWEST  WASHINGTON 

Northwest  Permanente,  PC.,  a professional  group  of 
' physicians  providing  medical  services  to  420,000 
members  of  Kaiser  Permanente  in  Oregon  and 
Southwest  Washington,  has  opportunities  in  general 
family  practice  for  BC/BE  Family  Physicians  in  the 
PortlandA^ancouver  area,  Salem,  OR  and  Longview, 
Washington  (with  OB  for  Longview  position)  and 
Internists  in  Portland  and  Salem,  OR.  Our  program 
offers  a professionally  stimulating  environment,  a quality 
lifestyle  in  the  Pacific  Northwest  and  a competitive 
salary/benefits  package.  Forward  inquiry  and  C.V.  to: 
Marci  K.  Clark,  Director  of  Professional  Resources, 
NORTHWEST  PERMANENTE,  PC.,  500  NE 
Multnomah  Street,  Suite  100,  Portland,  OR  97232- 
2099.  (800)  813-3763.  EOE. 


KAISER  PERMANENTE 

Northwest  Permanente,  P.C. 
Physicians  and  Surgeons 
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If  you  are  moving  and/or  would  like 
your  Journal  sent  to  a new  address... 
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3.  Clip  and  mail  this  form  to: 

The  Western  Journal  of  Medicine 
1224  West  Main  Street,  Suite  200 
Charlottesville,  VA  22903-2858 

4.  Or,  visit  our  web-site  at: 

http:  / / www.wjmed.com 
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The  Quest  for  Mercy 

The  forgotten  ingredient  in  health  care  reform 


by  Roger  J.  Bulger,  MD,  FACP 


Roger  J.  Bulger,  MD,  FACP  is  President  of  the 
Association  of  Academic  Health  Centers  in  Washington, 

DC.  He  has  published  scores  of  papers  and  chapters,  as 
well  as  three  books  on  subjects  ranging  from  infectious 
diseases  to  medical  education,  humanities,  Hippocrates, 
and,  of  course,  academic  health  centers. 

! 

1 

The  Quest  for  Mercy  is  aimed  at  physicians,  includ-  I 
ing  young  physicians  and  medical  students.  The  book 
addresses  managed  care  and  managed  cost,  sickness  J 
and  healing,  hope  and  despair,  relationships,  oaths,  | 
populations,  prevention,  and  patients.  I 


“This  book  will  become  a classic” 

Linda  Hawes  Clever,  MD 
Editor,  The  Western  Journal  of  Medicine,! 
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Continuing  Medical  Education 

ARIZONA  • CALIFORNIA,  HAWAII,  NEVADA  * COLORADO  * IDAHO  * NEW  MEXICO  * UTAH  • WASHINGTON  * WYOMING 


ARIZONA 

The  following  list  of  continuing  medical  education  programs 
in  Arizona  is  compiled  by  the  Arizona  Medical  Association.  All 
courses  listed  have  been  certified  as  meeting  the  criteria  for 
Category  I of  the  ArMA  CME  Certificate  and  the  AMA  Physi- 
cians Recognition  Award.  To  list  Category  I continuing  med- 
ical education  programs,  please  send  information  to  Arizona 
Medical  Association,  810  West  Bethany  Home  Road, 
Phoenix,  AZ  8501 3;  or  phone  (602)  246-8901 . 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  sponsoring  the  program. 


CONTACT  INFORMATION 

ArMA — Contact:  Arizona  Medical  Association,  810  W Bethany  Home  Rd.  Phoenix,  AZ 
85013.  (602)  246-8901. 

Mayo  Clinic-Scottsdale — Contact:  Postgraduate  Courses.  Mayo  Clinic-Scottsdale,  (602) 
301-7447. 

U of  A — Contact:  University  of  Arizona  College  of  Medicine.  Arizona  Health  Sciences 
Center,  Tucson,  AZ  85724.  (520)  626-7832;  (800)  328-5868. 


CALIFORNIA,  HAWAII,  AND  NEVADA 

This  listing  of  continuing  education  programs  in  California, 
Hawaii,  and  Nevada  is  supplied  by  the  Committee  on 
Continuing  Medical  Education  of  the  California  Medical  As- 
sociation. All  courses  and  meetings  listed  have  been 
approved  for  Category  I credit  toward  the  CMA  Certificate 
in  Continuing  Medical  Education.  To  have  accredited 
courses  listed  here,  please  send  information  at  least  two 
months  in  advance  to  Paulette  Richardson,  Continuing 
Medical  Education,  California  Medical  Association,  PO  Box 
7690,  San  Francisco  94120-7690;  or  phone  (415)  882- 
3387.  For  more  information  on  accreditation  or  certifica- 
tion, please  write  to  the  above  address. 


ALLERGY 


ANESTHESIOLOGY 

May  17-22 — UCSD  Anesthesiology  Review  Course.  UCSD  at  La  Jolla  Mar- 
riott, San  Diego.  Sun.-Fri.  37.5  hrs.  $600.  Contact:  Carol  Hell  (619)  543- 
5202. 


CARDIOLOGY 

April  18 — Cardiovascular  Disease  1998  and  the  Primary  Practitioner.  UC 
Davis  at  Cancer  Center  Auditorium,  Sacramento.  Sat.  7 hrs.  $100.  Contact; 
UCD  (916)  734-5390. 

May  7-9 — 8th  Annual  Symposium  on  Coronary  Stenting.  Scripps  Clinic  at 
Sheraton  Grande  Torrey  Pines  Hotel,  La  Jolla.  Thurs.-Sat.  Contact:  Laurel 
Steigerwald,  Scripps  Clinic  (619)  554-8556. 

September  10-12 — Coronary  Interventions  1998.  Scripps  Clinic  at  Sheraton 
Grande  Torrey  Pines  Hotel,  La  Jolla.  Wed.-Sat.  28  hrs.  Contact:  Laurel 
Steigerwald,  Scripps  Clinic,  Department  of  Academic  Affairs,  403C,  10666 
N.  Torrey  Pines  Rd.,  La  Jolla,  CA  92037  (619)  554-8556. 

September  14—18 — Cardiology  Board  Review.  UCSF  at  Cathedral  Hill  Ho- 
tel, San  Francisco.  $725.  Contact:  Postgraduate  Programs,  Box  0656, 
UCSF.  San  Francisco,  CA  94143-0656. 


COMPUTER  TECHNOLOGY 


DERMATOLOGY 

May  3-6 — Practical  Dermatology  for  the  Primary  Care  Physician.  Las  Ve- 
gas. Sponsored  by  Continuing  Medical  Education  Associates.  Caesar's 
Palace  Las  Vegas,  Method,  AV,  L,  SB,  W.  $575.  Sun.-Wed.  20  hrs,  credit: 
AMA,  AOA,  AAP,  AAFP.  Information:  Victoria  Gonzales,  P.O.  Box 
270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


EMERGENCY  MEDICINE 

March  25-27 — 14th  Annual  Advances  in  Emergency  Medicine.  UCSF  at 
Radisson  Miyako  Hotel,  San  Francisco.  Wed.-Fri.  17  hrs.  $520.  Contact: 
UCSF  (415)476-5208. 

April  20-24 — Emergency  Medicine  Symposium  III.  UCSD  at  La  Jolla  Mar- 
riott. San  Diego.  Mon.-Fri.  32  hrs.  $495.  Contact:  OCME  (619)  534-3940. 

May  1 1-15 — Emergency  Medicine  Symposium.  UCSD  at  La  Jolla  Marriott, 
San  Diego.  Mon.-Fri.  16  hrs.  $225.  Contact:  OCME  (619)  534-3940. 

May  15-16 — Trauma/Critical  Care.  Ritz-Carlton  Huntington  Hotel, 
Pasadena.  Mon.-Tues.  14  hrs.  Contact;  USC  School  of  Medicine,  Postgrad- 
uate Div.,  1975  Zonal  Ave.,  KAM  307,  Los  Angeles  90033-1039.  (800) 
USC-1119,  fax  (213)  342-2152. 

May  13-16 — Semiannual  Wound  Management  Workshop.  UCSD  at  La 
Jolla  Marriott,  San  Diego.  Wed.-Sat.  15  hrs.  $475.  Contact:  Edith  Book- 
stein  (619)  454-3212. 


ENDOCRINOLOGY 


FAMILY  PRACTICE/PRIMARY  CARE 

April  9-10 — Annual  Review  in  Family  Medicine:  Controversies  and  Chal- 
lenges in  Primary  Care.  Stanford  Court  Hotel,  San  Francisco.  14  hrs. 
$375  ($425  if  postmarked  after  February  26).  Contact:  Program  Coordina- 
tor, Dept,  of  Family  and  Community  Medicine,  UCSF  School  of  Medicine, 
500  Parnassus  Ave.,  MU-3E,  San  Francisco  94143-0900.  (415)  476-5250. 

April  18 — Cardiology  for  the  Primary  Care  Physician.  UC  Davis  at 
UCDMC  Cancer  Center  Auditorium,  Sacramento.  Sat.  Contact:  (916)  734- 
7203. 

April  22-26 — Annual  Scientific  Program  and  Postgraduate  Course.  Pacific 
Coast  Fertility  Society  at  Renaissance  Esmeralda  Resort,  Indian  Wells. 
Wed.-Sun.  18  hrs.  $335-$650.  Contact:  Dir.  of  Medical  Education,  Pacific 
Coast  Fertility  Society,  PO  Box  1656,  La  Mirada,  CA  90637-1656,  (562) 
947-7068. 

April  23-26 — Office  Orthopedics  and  Bone  Radiology  for  the  Primary 
Care  Physician.  Continuing  Medical  Education  Associates  at  Hyatt  Re- 
gency, San  Francisco.  Thurs.-Sun.  20  hrs.  $575.  Contact:  Victoria  Gonza- 
les (800)  993-2632. 

May  15-19 — Primary  Care  Essentials.  Sponsored  by  Continuing  Medical 
Education  Associates.  Grand  Hyatt  on  Union  Square  San  Francisco. 
Method,  AV,  L,  SB,  W.  $750.  Fri.-Tues.  32  hrs.  credit:  AMA,  AOA,  AAFP. 
Information:  Victoria  Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198. 
(800)  993-2632  or  (619)  674-5200. 

July  1-5 — The  Orlando  Primary  Care  Review  Course.  Sponsored  by  Con- 
tinuing Medical  Education  Associates.  Buena  Vista  Palace,  Orlando,  FL. 
Wed.-Sun.  30  hrs.  Credit:  AMA,  AOA,  AAFP.  $750.  Contact:  Victoria 
Gonzales,  PO  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619) 
674-5200. 

July  6-9 — Family  Practice  Board  Review  Course.  Fairmont  Hotel,  San 
Francisco.  25  hrs.  $475  ($525  if  postmarked  after  May  25).  Contact;  Pro- 
gram Coordinator,  Dept,  of  Family  and  Community  Medicine,  UCSF 
School  of  Medicine,  500  Parnassus  Ave.,  MU-3E,  San  Francisco  94143- 
0900.  (415)476-5250. 

July  23-27 — Masters  of  Medicine.  Sponsored  by  Continuing  Medical  Educa- 
tion Associates.  Marriott  Marquis,  New  York,  NY.  Thurs.-Mon.  30  hrs. 
Credit:  AMA,  AOA,  AAFP.  $795.  Contact:  Victoria  Gonzales,  PO  Box 
270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

August  6-9 — Cardiology  in  Primary  Care.  Sponsored  by  Continuing  Med- 
ical Education  Associates.  Hotel  del  Coronado,  San  Diego,  CA. 
Mon.-Thurs.  20  hrs.  Credit:  AMA,  AOA,  AAP,  AAFP.  $575.  Contact:  Vic- 
toria Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or 
(619)  674-5200. 
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August  9-12 — Essentials  in  Emergency  Medicine  and  Urgent  Care.  Spon- 
sored by  Continuing  Medical  Education  Associates.  Hotel  del  Coronado, 
San  Diego,  CA.  Thurs.-Sun.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $575. 
Contact:  Victoria  Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 

October  22-26 — Masters  of  Medicine.  Sponsored  by  Continuing  Medical  Ed- 
ucation Associates.  Marriott  Marquis,  New  York,  NY.  Thurs.-Mon.  30  hrs. 
Credit:  AMA,  AOA.  AAFP.  $795.  Contact:  Victoria  Gonzales,  PO  Box 
270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


GERIATRICS 

May  7-8 — Latest  Advances  in  Alzheimer’s  Disea.se.  UCSD  at  San  Diego. 
Thurs.-Fri.  16  hrs.  $225.  Contact:  Phyllis  Lessin/loyce  Zilner  (619)  662-5800. 

November  8-1 1 — Geriatrics  Update  1998.  Sponsored  by  Continuing  Medical 
Education  Associates.  Loews  Coronado  Bay  Resort,  San  Diego,  CA. 
Sun.-Wed.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $525.  Contact:  Victoria 
Gonzales.  PO  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619) 
674-5200. 


INFECTIOUS  DISEASE 

April  9,  16,  23,  30 — Epidemiology  and  Prevention  of  Vaccine-Preventable 
Diseases.  California  Distance  Learning  Health  Network  at  most  hospitals 
and  health  departments.  Thurs.  3.5  hrs  per  session.  Most  are  free.  Contact: 
Diane  Slagle  (619)  594-3652. 

May  6-9 — 19th  Annual  Advances  in  Infectious  Diseases.  UCSF  at  Palace  Ho- 
tel. San  Francisco.  Wed.-Sat.  17.5  hrs.  $430.  Contact:  UCSF  (415)  476-5208. 

November  5-8 — Advances  in  Infectious  Disease.  Sponsored  by  Continuing 
Medical  Education  Associates.  Loews  Coronado  Bay  Resort,  San  Diego, 
CA.  Thurs.-Sun.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $525.  Contact:  Victo- 
ria Gonzales,  PO  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or 
(619)674-5200. 

December  2-6 — Internal  Medicine  - 1998  Fall  Programl  Sponsored  by  Con- 
tinuing Medical  Education  Associates.  Boca  Raton  Resort  and  Club,  Boca 
Raton.  FL.  Wed.-Tues.  30  hrs.  Credit:  AMA,  AOA,  AAP,  AAFP.  $750. 
Contact:  Victoria  Gonzales,  PO  Box  270469,  San  Diego,  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 


INTERNAL  MEDICINE 

March  20-26 — Internal  Medicine  1998.  San  Diego.  Sponsored  by  Continu- 
ing Medical  Education  Associates.  Hotel  del  Coronado  San  Diego.  Method, 
AV.  L,  SB,  W.  $795.  Fri.-  Thurs.  45  hrs.  credit:  AMA,  AOA,  AAFP.  Infor- 
mation: Victoria  Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 

April  2-5 — 1998  Annual  Session  American  College  of  Physicians.  ACP  at 
San  Diego  C jnvention  Center.  Wed.-Sun.  29  hrs.  Contact:  ACP  Customer 
Service  (800)  523-1546  ext.  2600. 

April  4— New  Treatments  in  Chronic  Liver  Disease.  Scripps  Clinic  at 
Sorpps  Clinic.  La  Jolla.  Fri  6 hrs.  Contact:  Laurie  A.  Regis  (619)  554-8556. 

April  22-26 — Annual  Scientific  Program  and  Postgraduate  Course.  Pacific 
Coast  Fertility  Society  at  Renaissance  Esmeralda  Resort,  Indian  Wells. 
Wed.-Sun.  18  hrs.  $335-$650.  Contact:  Dir.  of  Medical  Education,  Pacific 
Coast  Fertility  Society,  PO  Box  1656,  La  Mirada,  CA  90637-1656,  (562) 
947-7068. 

May  18-22 — 26th  Annual  Advances  in  Internal  Medicine.  UCSF  at  Cathe- 
dral Hill  Hotel,  San  Francisco.  Mon.-Thurs.  33.5  hrs.  Contact:  UCSF  (415) 
476-5208. 


KEY  TO  ABBREVIATIONS 

DREW:  Charles  R.  Drew  Postgraduate  Medical  School.  Office  of  Continuing 

Medical  Education.  (213)  563-48(X). 

LLU:  Loma  Linda  University,  Continuing  Medical  Education  Programs, 

(909)  824-4963. 

STAN:  Stanford  University.  Postgraduate  Education,  (415)  723-5594. 

UCD:  University  of  California,  Davis,  Office  of  Continuing  Medical 

Education,  (916)  734-5390. 

UCl:  University  of  California.  Irvine.  MemorialAJCl  Center  for  Health 

Education,  (714)  824-5926. 

UCLA:  University  of  California.  Los  Angeles.  Continuing  Education  in 

Medicine  and  Health  Sciences,  (310)  794-2620. 

UCSD:  University  of  California,  San  Diego,  Office  of  Continuing  Medical 

Education,  (619)  534-3940. 

UCSE:  University  of  California,  San  Francisco.  Extended  Programs  in  Medical 

Education,  (415)  476-4251. 

USC:  University  of  Southern  California.  Postgraduate  Division, 

(800)  USC-1119. 


October  9-13 — Internal  Medicine  - 1998  Fall  Program.  Sponsored  by  Con- 
tinuing Medical  Education  Associates.  Loews  Coronado  Bay  Resort,  San 
Diego,  CA.  Fri.-Tues.  30  hrs.  Credit:  AMA,  AOA,  AAP,  AAFT3  $750.  Con- 
tact: Victoria  Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 


MANAGED  CARE 

September  10-12 — Management  of  the  Hospitalized  Patient  in  the  Man- 
aged Care  Era.  UCSF  at  Palace  Hotel,  San  Francisco.  20  hrs.  $475.  Con- 
tact: UCSF  (415)476-5208. 

May  15-17 — Managed  Care  - Trends  and  the  Future  of  Managed  Care  in 
California.  California  Orthopaedic  Association  at  Resort  at  Squaw  Creek, 
Lake  Tahoe.  Fri.-Sun.  12.5  hrs.  $110.  Contact:  (916)  454-9884. 


NEPHROLOGY 


NEUROLOGY 

March  20 — STROKE:  Van  Der  Meulen  Symposium  in  Clinical  Science. 
USC  Health  Sciences  Campus,  Los  Angeles.  Fri.  7 hrs.  Contact:  USC 
School  of  Medicine,  Postgraduate  Div.,  1975  Zonal  Ave.,  KAM  307,  Los 
Angeles  90033-1039.  (800)  USC-1119,  fax  (213)  342-2152. 


NEUROSURGERY 


OB/GYN 


OCCUPATIONAL  & ENVIRONMENTAL 

March  30-April  3 — Occupational  & Environmental  Medicine  V.  UCSF  at 
Radisson  Miyako  Hotel,  San  Francisco.  Sun.-Thurs.  40  hrs.  $750.  Contact: 
UCSF  (415)  476-5208. 

May  15-16 — 17th  Annual  Occupational  & Environmental  Medicine  Sym- 
posium with  Postgraduate  Mini-Courses.  UC  Davis  at  UCDMC  Cancer 
Center  Auditorium,  Sacramento.  Thurs.-Fri.  Contact:  UCD  (916)  734-1394. 

May  24—26 — California  Society  of  Physical  Medicine  and  Rehabilitation. 
UC  Davis  at  Doubletree  Hotel,  Sacramento.  Sun.-Thurs.  Contact:  UCD 
(916)  734-5390. 


ONCOLOGY 

September  11-12 — 4th  Annual  Cancer  Research  Program.  UC  Davis  at  Can- 
cer Center  Auditorium,  Sacramento.  Fri.-Sat.  Contact:  UCD  (916)  734-5390. 


OPHTHALMOLOGY 

May  9 — Pearls  of  Ocular  Therapy.  Scripps  Clinic  at  Scripps  Clinic,  La  Jolla. 
Sat.  7 hrs.  Contact:  Laurie  A.  Regis,  Scripps  Clinic  (619)  554-8556. 

May  29 — UC  Davis  Annual  Ophthalmology  Symposium.  UCD  at  Sacra- 
mento Hilton.  Fri.  7 hrs.  Contact:  UCD  (916)  734-1394. 


ORTHOPEDICS 

April  23-26 — Office  Orthopedics  and  Bone  Radiology  for  the  Primary 
Care  Physician.  San  Diego.  Sponsored  by  Continuing  Medical  Education 
Associates.  Hyatt  Regency  San  Francisco.  Method,  AV,  L,  SB,  W.  $575. 
Thurs.-Sun.  20  hrs.  credit:  AMA,  AOA,  AAFP.  Information:  Victoria  Gon- 
zales, P.O.  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619) 
674-5200. 

May  3-6 — Office  Orthopedics  and  Bone  Radiology  for  the  Primary  Care 
Phy  sician.  Las  Vegas.  Sponsored  by  Continuing  Medical  Education  Associ- 
ates. Caesar’s  Palace  Las  Vegas.  Method,  AV,  L,  SB,  W.  $575.  Sun.-Wed.  20 
hrs.  credit:  AMA.  AOA,  AAP,  AAFP.  Information:  Victoria  Gonzales,  P.O. 
Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

May  15-17 — Managed  Care  - TVends  and  the  Future  of  Managed  Care  in 
California.  California  Orthopaedic  Association  at  Resort  at  Squaw  Creek, 
Lake  Tahoe.  Fri.-Sun.  12.5  hrs.  $110.  Contact:  (916)  454-9884. 
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PEDIATRICS 

May  7-9 — 31st  Annual  Advances  and  Controversies  in  Clinical  Pediatrics. 
UCSF  at  Ritz-Carlton  Hotel,  San  Francisco.  Thurs.-Sat.  Contact;  OCME 
(415)476-4251. 

September  18-19 — California  Society  of  Pediatric  Cardiology.  UC  Davis  at 
Seascape  Resort,  Aptos.  Fri.-Sat.  Contact:  UCD  (916)  734-5390. 


PSYCHOLOGY 

March  28 — Advanced  Psychopharmacology  for  Clinicians:  Practical 
Strategies  for  Management  and  Treatment  of  Refractory  Schizo- 
phrenia, Bipolar  Disorder  and  Depression.  UC  Davis  at  Cancer  Cen- 
ter Auditorium,  Sacramento.  Sat.  4hrs.  $60.  Contact:  UCD  (917)  734- 
5390. 


RADIOLOGY 

April  17-19 — 4th  Annual  Breast  Imaging  and  Interventions.  UCSD  at  San 
Diego  Hilton.  Fri-Sun.  20  hrs.  $350.  Contact;  OCME  (619)  534-3940. 


RHEUMATOLOGY 

September  10-12 — Rheumatology  Board  Review.  UCSF  at  Radisson  Miyako 
Hotel,  San  Francisco.  Thurs.-5at.  20  hrs.  $225.  Contact:  UCSF  (415)  476- 
5208. 


SURGERY 

April  16-18 — Recent  Advances  in  Stem  Cell  Transplantation.  UCSD  at  San 
Diego  Hilton.  Thurs.-Sat.  20  hrs.  $350.  Contact:  OCME  (619)  534-3940. 

April  16-18 — Techniques  in  Arthritis  Surgery.  Ritz-Carlton  Huntington  Ho- 
tel, Pasadena.  Wed.-Sat.  24  hrs.  Contact:  USC  School  of  Medicine,  Post- 
graduate Div.,  1975  Zonal  Ave.,  KAM  307,  Los  Angeles  90033-1039,  (800) 
USC-1119,fax(213)  342-2152. 

May  9 — Thyroid  Update  ‘98.  Sheraton  Grande  Hotel,  Los  Angeles.  Sat.  7 hrs. 
Contact:  USC  School  of  Medicine,  Postgraduate  Div.,  1975  Zonal  Ave., 
KAM  307,  Los  Angeles  90033-1039.  (800)  USC- 1 1 1 9,  fax  (2 1 3)  342-2 152. 

June  25-27 — San  Francisco  Paranasal  Sinus  Update  - 1998.  UCSF  at  Ritz- 
Carlton  Hotel,  San  Francisco.  Thurs.-Sat.  $250-$350.  Contact:  University 
of  California,  Office  of  CME,  MCB-630,  Box  0742,  San  Francisco,  CA 
94 1 43-0742.  (415)  476-425 1 . 

September  11-12 — 4th  Annual  Surgical  Review  Course.  UC  Davis  at  Fair- 
field.  Fri.-Sat.  Contact;  (916)  734-5390. 

September  18 — 4th  Annual  Surgical  Review.  UC  Davis  at  TAFT,  Fairfield. 
Fri.  Contact:  (916)  734-7203. 


UROLOGY 

April  23-25 — International  Bladder  Research  Congress.  UCSF  at  San 
Francisco.  Thurs.-Sat.  17.5  hrs.  $290-$395.  Contact:  (415)476-5808. 


GENERAL/MULTIDISCIPLINARY 

September  3-6 — Growth  Hormone  Research  Society.  UCSF  at  Marriott  Ho- 
tel, San  Francisco.  Thurs.-Sun.  Contact:  (415)  476-5808. 


HOME  STUDY/SELF-ASSESSMENT 

Audio-Digest  Foundation.  California  Medical  Association.  Contact:  Audio- 
Digest  Foundation,  1577  E Chevy  Chase,  Glendale  91206.  (213)  245-8505. 

California  Physicians’  Legal  Handbook  Series.  California  Medical  Association. 
Contact:  CMA,  PO  Box  7690,  San  Erancisco  94120-7690.  (800)  882-1262. 


COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To  list 
CME  programs  here,  please  send  information  at  least  two 
months  in  advance  to:  Mr  Robert  L.  Kennedy,  Denver  Med- 


ical Society,  1850  Williams  Street,  Denver,  CO  80218;  or 
telephone  (303)  377-1850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Medical 
Center,  Wheat  Ridge.  Contact:  Jean  A.  Kline,  (303)  425-2951. 

Eirst  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Colorado 
Society  of  Clinical  Neurologists.  Contact;  Colorado  Society  of  Neurolo- 
gists, (303)  449-3566. 

Second  Wednesday  of  Each  Month — Cardiovascular  Education  Series.  St 
Anthony  Hospital  at  St  Anthony  Hospital,  Denver.  Contact;  Rose  Powell, 
(303)  629-3678. 


CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center.  School  of  Medicine, 
Office  of  Continuing  Medical  Education.  4200  E 9th  Ave.  Denver  80262.  (303)  372-9050 
or  (800)  882-9153:  FAX  (303)  372-9065. 


IDAHO 

The  listing  of  continuing  medical  education  programs  in 
Idaho  is  compiled  by  the  Ada  County  Medical  Society.  To 
list  CME  programs  here,  please  send  information  at  least 
two  months  in  advance  to:  Ada  County  Medical  Society, 
Inc.  305  W.  jefferson,  PO  Box  2668,  Boise,  Idaho  83701. 
(208)  336-2930. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be  listed 
should  be  sent  to  the  chair  of  the  CME  Committee,  New  Mex- 
ico Medical  Society,  7770  jefferson.  Suite  400,  Albuquerque, 
NM  87109,  at  least  two  months  in  advance.  For  information 
on  CME  accreditation  or  on  the  CME  requirements  of  the 
New  Mexico  Board  of  Medical  Examiners,  please  write  to  the 
above  address  or  call  (505)  828-0237. 

NOTE:  Course  information  in  the  following  listing  is  subject 
to  change  on  occasion.  Check  with  the  sponsoring 
institution  for  current  details. 


March  20-21 — Advances  in  Primary  Care.  Albuquerque.  Crowne  Plaza  Ho- 
tel. Contact:  UNM  Continuing  Medical  Education,  Campus  Box  713,  Albu- 
querque, NM  87131-5126.  (505)  272-3942,  fax  (505)  272-8604. 

March  22-26 — 24th  Annual  North  American  Neuro-Ophthalmology  Society 
Meeting.  Orlando,  FL.  Buena  Vista  Palace  Resort.  Contact:  Thomas  J.  Car- 
low,  MD  (505)  856-9220. 

April  29-May  1 — Clinical  Cardiology  Management  and  Diagnostic  Dilem- 
mas. Santa  Fe.  Eldorado  Hotel.  Contact:  Registration  Secretary,  Extramural 
Programs  Department,  American  College  of  Cardiology,  9111  Old  George- 
town Rd.,  Bethesda,  MD  20814-1699,  (800)  253-4636. 

May  21-24 — 3rd  Annual  Mammography  - Practical  Challenges  of  the  90’s: 
Screening  and  Beyond.  Santa  Ee.  La  Fonda  Hotel.  Contact;  Ryals  and  As- 
sociates, Inc,  PO  Box  1925,  Roswell,  GA  30077-1925,  (770)  641-9773. 

May  22-24 — Resolving  Quandries  of  the  Skin.  Phoenix.  Royal  Palms  Hotel. 
Contact:  Terry  Hanson,  Surgical  Pathology  Consultants,  Inc.,  5422  W,  Thun- 
derbird  Rd.,  Ste.  13,  Glendale,  AZ  85306,  (602)  547-1024. 

Every  First  and  Third  Tuesday — Building  and  Implementing  Clinical  Prac- 
tice Guidelines  at  the  Point  of  Care.  Contact:  Thomas  A.  Naegele,  DO, 
(505)  275-7267. 
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Satellite  Courses 

Contact:  Joe  Treat  or  Jim  Cato,  Immunization  Program,  (505)  827-2366 


CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine,  Office  of  CME.  PO  Box 
713.  Albuquerque  87 1 3 1 . (505)  277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in  Utah 
is  compiled  and  edited  by  the  CME  office  of  the  Utah  Med- 
ical Association.  All  courses  listed  have  been  certified  by 
CME  accredited  institutions  as  meeting  the  criteria  for  Cat- 
egory 1 of  the  Physician's  Recognition  Award  of  the  Ameri- 
can Medical  Association.  Accredited  institutions  wishing  to 
list  AMA  Category  1 CME  courses  here  should  send  infor- 
mation at  least  two  months  in  advance  to  the  Office  of 
Continuing  Medical  Education,  540  East  Fifth  South,  Salt 
Lake  City,  UT  84102;  or  phone  (801)  355-7477.  For  infor- 
mation on  CME  accreditation,  please  write  the  CME  office 
at  the  above  address. 

NOTE;  Course  information  in  the  following  listing  is  subject  to 
change  on  occasion.  Check  with  the  sponsoring  institution. 

MEDICAL  GRAND  ROUNDS 

Weekly — Grand  Rounds  in  Internal  Medicine,  Psychiatry,  OB/GYN,  and 
Pediatrics.  Contact;  UUSM. 

Weekly — Pediatric  Grand  Rounds.  Contact:  PCMC. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State 
Medical  Association.  To  list  Category  1 programs  here, 
please  send  information  at  least  two  months  in  advance  to 
Continuing  Medical  Education,  Washington  State  Medical 
Association,  2033  Sixth  Avenue,  Suite  1100,  Seattle,  WA 
981 21 ; or  phone  (206)  441  -9762  or  (800)  552-061 2. 

Eiochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course 
or  in  the  list  of  course  sponsors  and  contact  information. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater.  Cytology  Continuing  Education.  Dept,  of 
Pathology.  Harborview  Medical  Center,  325  Ninth  Ave,  Seattle.  WA  98104.  (206)  223-5953. 

PCMS  CME — Contact:  Executive  Director.  College  of  Medical  Education.  705  S Ninth, 
No.  203.  Tacoma,  WA  98405.  (206)  627-7137. 

UAV  (UNIVERSITY  OF  WASHINGTON)— Contact:  U/W  School  of  Medicine.  Div.  of 
CME.  SC-50.  Seattle.  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER)— Contact:  Linda  Orgel.  Division  of 
Continuing  Medical  Education.  Virginia  Mason  Medical  Center.  PO  Box  900.  Seattle.  WA 
98111.(206)340-2058. 

WSMA — Washington  State  Medical  Association,  Continuing  Medical  Education,  2033 
Sixth  Ave.  Ste  1 100.  Seattle.  WA  98121.  (206)  441-9762. 


OTHER  CME  OPPORTUNITIES 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course 
or  in  the  list  of  course  sponsors  and  contact  information. 


AMERICAN  ASSOCIATION  FOR  THE  STUDY  OF  HEADACHE.  June 
26-28.  1998 — Fortieth  Annual  Scientific  Meeting  of  The  American 
Association  for  the  Study  of  Headache.  Sheraton  Palace,  San  Francisco. 
Contact:  (609)  845-1720 

AMERICAN  ASSOCIATION  FOR  THE  STUDY  OF  HEADACHE.  Novem- 
ber 6-8,  1998 — Scottsdale  Headache  Symposium.  Scottsdale  at  Mar- 
riott’s Camelback  Inn  Resort  & Spa.  Contact:  (609)  845-1720.. 

AMERICAN  COLLEGE  OF  OCCUPATIONAL  AND  ENVIRONMENTAL 
MEDICINE.  April  24— May  1,  1998 — 57th  American  Occupational 
Health  Conference.  Boston,  Mass.  Contact;  ACOEM,  55  W.  Seegers  Rd., 
Arlington  Heights,  111  60005.  (847)  228-6850,  ext.  184,  FAX  (847)  228- 
1856;  Website:  www.acoem.org. 

AMERICAN  COLLEGE  OF  PHYSICIANS.  April  2-5,  1998—1998  Annual 
Session.  San  Diego  Convention  Center.  Contact:  ACP  Communications 
Dept.  (800)  523-1546,  ext.  2655  or  2513,  Email:  lteer@mail.acponline.org. 

AMERICAN  DIABETES  ASSOCIATION.  March  27-29,  1998— Type  2 Di- 
abetes in  the  Elderly.  The  Buttes  Resort  Tempe  (Phoenix),  Az.  Contact: 
FAX  (602)  861-0542.' 

The  Atopy  Syndrome  in  the  Third  Millenium.  October  2-3, 1998,  Zurich, 
Switzerland,  on  the  occasion  of  the  50th  anniversary  of  the  allergy  unit  at 
the  Dept  of  Dermatology,  University  Hospital,  Zurich,  and  in  collaboration 
with  the  European  Academy  of  Allergology  and  Clinical  Immunology. 
Contact:  Prof.  Dr.  B.  Wiithrich,  Zurich,  41-1-255-3079,  fax  41-1-255-4431. 

CENTER  FOR  BIO-MEDICAL  COMMUNICATION.  March  20-22,  1998— 
Clinical  Decisions  in  Urogynecology.  Crowne  Plaza  Manhattan,  New 
York,  NY.  10.5  hrs.  $495  before  January  15;  $575  after  January  15.  Con- 
tact: Staci  Cunniffe,  CBC,  80  W.  Madison  Ave.,  Dumont,  NJ  07628.  (201) 
385-8080,  email  scunniffe  @cbcbiomed.com. 

CENTER  FOR  BIO-MEDICAL  COMMUNICATION/SOCIETY  OF  CRITI- 
CAL CARE  MEDICINE.  April  22-April  26,  1 998— Critical  Care  Medi- 
cine— 12th  Annual  Review  and  Update.  Washington,  D.C.  Contact: 
CBC.  80  W.  Madison  Ave.,  Dumont,  NJ  07628.  (201)  385-8080. 

The  Fifth  Annual  Alimentary  Update  1998.  February  19,  20,  & 21, 1998, 
Harveys  Resort  Hotel/Casino  at  Lake  Tahoe,  NV.  Contact:  (702)  328-4964; 
Fax  (702)  328-4540;  email  whsinfo@washoehealth.com. 

10th  National  AIDS  Update  Conference.  March  24-27  Bill  Graham  Civic 
Auditorium,  San  Francisco.  Contact;  (800)  387-6061;  www.nauc.org. 


NOTICE 

State  Associations  should  send  their  CME  listings  for  publication  to; 

Allison  Spearmcui.  Managing  Editor 
Western  Journal  of  Medicine 
1 224  W Main  St,  Ste  200 
Charlottesville,  VA  22903-2858 

(804)  979-8034  • Eax  (804)  979-4025  • wjm@cjp.com 


WJM  Special  Issues 

Single  topic  issues  covering  a wide  array  of  clinically  appropriate  subjects 


The  Western 
Journal  of  Medicine 


Cross-Cultural 

Medicine 

♦Studies  in  Medical 
Practices  and 
Cultural  Influences 
♦Ethnic  Traditions, 
Beliefs,  and 
Behaviors 
♦Natural  Healing 
♦Culture  & Disability 
Behavior 


The  Western 
Journal  of  Medicine 


Cross-cultural  Medicine 

A 0»c«de  Lst«r 


Cross-Cultural 
Medicine 
A Decade  Later 

Health  issues  related  to 
♦Immigration 
♦Language  Barriers 
♦AIDS 

♦Infant  Mortality 
♦Mental  Health  of 
Refugees  and 
Torture  Survivors 


Caring  for 
Patients  at  the 
End  of  Life 

♦Cultural  and 
Religious 
Dimensions  of 
Death  and  Dying 
♦Treatment  of 
Patients,  Family, 
and  Friends 
♦Accurate  Prognoses 
♦Medical  Futility 


Successful  Aging 

♦Building  Supportive 
Communities  and 
Resources 

♦Healthy  Aging  and 
Women 

♦Preserving  Hearing, 
Vision,  Mobility, 
Memory,  and  Morale 

♦Maintaining  Cardiac 
Health 

♦Aging  and  Sexuality 


Payment  must  accompany  order 


Name 


Address 

COST  PER  COPY  $10.00* 

Citv 

State 

Please  send  me  copies  of: 

Zip 

Cross-Cultural  Medicine 

Cross-Cultural  Medicine  -Decade  Later 

Phone 

Total  Enclosed:  $ 

Q Check  Enclosed  Q Visa/Mastercard 

Name  on  Card 

Q Caring  for  Patients  at  the  End  of  Life 

Q Successful  Aging 

Card  # 

Exp.  Date 
Signature 


Make  check  payable  to:  The  Western  Journal  of  Medicine. 

‘Note:  U.S. /Canada  postage  and  handling  included;  all  other  countries 
please  add  U.S.  $6.00  Air  Printed  Matter  Postage.  Please  add  local  sales  tax 
where  applicable.  Quantity  discounts  available — please  call. 


Mail  to: 

The  Western  Journal  of  Medicine,  1224 
West  Main  Street,  Suite  200 
Charlottesville,  VA  22903-2858 

Phone  (804)  979-8034 
FAX  (804)  979-4025 
www.wjmed.com 


Articles 


Causes  of  Unintentional  Deaths  from 
Carbon  Monoxide  Poisonings  in  California 

JOHN  R.  GIRMAN,  Washington,  DC;  YU-LIN  CHANG,  PhD,  Palo  Alto,  California;  STEVEN  B.  HAYWARD,  PhD,^  and 

KAI-SHEN  LIU,  PhD,  Berkeley,  California 


The  purpose  of  this  study  was  to  determine  the  annual  number  and  incidence  of  unintentional  deaths 
from  carbon  monoxide  (CO)  poisonings  in  California  and  to  identify  specific  factors  that  caused  or 
contributed  to  the  deaths.  Unintentional  CO  deaths  in  California  over  a ten-year  period  (1979  to  1988) 
were  identified  from  the  database  of  the  California  Master  Mortality  File  and  coroners'  investigation 
reports.  Factors  associated  with  unintentional  CO  deaths  were  determined  based  on  the  information 
from  the  investigation  reports.  The  annual  number  of  unintentional  CO  deaths  varied  from  27  to  58 
over  the  ten  years  examined,  with  an  average  annual  death  incidence  of  1.7  x 10^.  Death  rates  were 
high  among  males  and  African-Americans.  Alcohol  appeared  to  be  a factor  in  31%  of  the  cases.  The 
types  of  combustion  sources  associated  with  unintentional  CO  deaths  were:  heating  or  cooking  appli- 
ances; motor  vehicles;  charcoal  grills  and  hibachis;  small  engines;  and  camping  equipment.  Factors  as- 
sociated with  unintentional  CO  deaths  interact  in  a complex  way.  To  reduce  the  rate  of  unintentional 
CO  deaths  effectively,  joint  efforts  involving  several  prevention  methods  are  suggested. 

(Girman  JR,  Chang  Y-L,  Hayward  SB,  Liu  K-S.  Causes  of  unintentional  deaths  from  carbon  monoxide  poisonings  in  Cali- 
fornia. West  I Med  1 998;  1 68:1 58-1 65) 


Many  papers  have  been  written  about  carbon  monox- 
ide (CO)  and  its  effects  on  health,  which  range  from 
headache  and  nausea  to  low  birth  weight  to  death  by 
asphyxiation. CO  is  one  of  the  few  indoor  air  pollu- 
tants to  which  death  can  unambiguously  be  ascribed;  it  is 
one  of  the  most  common  causes  of  deaths  from  poison- 
ings in  the  United  States.'^  A number  of  papers  have  pro- 
vided anecdotal  infomiation  about  causes  and  factors 
related  to  unintentional  CO  deaths,  and  many  states  and 
the  US  Consumer  Product  Safety  Commission  have 
compiled  summary  statistics  obtained  from  death  certifi- 
cates. Few  studies,  however,  have  examined  in  any  detail 
and  with  population-based  statistics  the  causes  and  fac- 
tors related  to  unintentional  deaths  from  CO.  Two  excep- 
tions are  papers  examining  unintentional  CO  deaths  in 
West  Virginia.^”^  A fairly  recent  paper’  provides  a good 
summary  of  the  national  statistics  on  CO  deaths  from  the 
database  complied  by  the  National  Center  for  Health 
Statistics,  but  it  lacks  the  detail  made  possible  by  exam- 
ining actual  coroners’  investigation  reports. 

In  this  study,  we  examined  individual  coroners’ 
investigation  reports  for  information  about  unintention- 
al CO  deaths  in  California  over  a ten-year  period.  Our 
study  had  two  major  objectives:  to  determine  the  annual 


number  and  incidence  of  unintentional  deaths  from  CO 
in  California  and  to  identify  specific  factors  that  caused 
or  contributed  to  the  deaths.  These  factors  included  the 
types  of  combustion  sources,  the  location  of  the  deaths, 
whether  drugs  (including  alcohol)  were  involved,  and 
demographic  information  about  the  decedents. 

Methods 

Study  Design 

The  California  Master  Mortality  File  (CMMF), 
which  contains  information  from  death  certificates,  was 
obtained  for  the  most  recent  ten-year  period  (1979 
through  1988)  available  at  the  inception  of  the  study. 
The  CMMF  included  information  about  almost  100%  of 
the  deaths  in  California.  More  than  20  codes  of  the 
International  Classification  of  Disease,  Ninth  Revision 
(ICD-9),  which  were  potentially  CO  poisoning-related, 
were  searched  through  the  CMMF.  Records  containing 
ICD-9  code  986  (indicating  the  toxic  effect  of  carbon 
monoxide)  were  used  as  the  basis  for  checking  “E” 
codes,  which  classify  external  causes  of  injury  and  poi- 
soning. Records  excluded  were  deaths  from  suicide 
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ABBREVIATIONS  USED  IN  TEXT 

CMMF  = California  Master  Mortality  File 
CO  = carbon  monoxide 

ICD-9  = International  Classification  of  Disea.se,  Ninth  Revision 


(E951  through  E959)  and  homicide  (E960  through 
E969).  Records  included  were  those  involving  acciden- 
tal poisoning  by  gas  distributed  by  pipeline  (code  E867); 
accidental  poisoning  by  other  utility  gas  and  carbon 
monoxide  (codes  E868.1-E868.9);  and  those  not  deter- 
mined to  be  either  accidentally  or  purposely  inflicted 
(codes  E981.0-E982.9). 

Data  from  the  selected  records — name,  date  of  birth, 
date  of  death,  county  of  death,  county  of  residence,  and 
cause  of  death  of  the  deceased — were  extracted  from  the 
database.  These  data  were  organized  by  county  of  death 
and  forwarded  to  county  coroners  or  medical  examiners 
along  with  a request  for  the  investigation  report  for  each 
listed  death.  When  the  county  coroners  did  not  respond 
to  the  first  letter  or  when  only  some  of  the  investigation 
reports  from  a county  were  received,  a second  letter  was 
mailed  referencing  the  first  letter  and  again  requesting  a 
copy  of  the  coroner’s  investigation  reports.  If  inadequate 
responses  continued,  telephone  solicitation  was  begun 
until  either  all  requested  reports  were  received,  an  expla- 
nation of  why  particular  reports  could  not  be  obtained 
was  received,  or  a visit  was  scheduled  to  allow  our  staff 
to  copy  the  reports. 

To  assist  in  extracting  information  from  the  coroners’ 
investigation  reports  for  statistical  analysis,  a detailed 
evaluation  sheet  and  criteria*  for  filling  out  the  evaluation 
sheet  were  developed.  The  evaluation  sheet  listed  the 
parameters  believed  necessary  to  assess  the  factors  asso- 
ciated with  unintentional  death  from  CO  and  was  devel- 
oped in  the  following  manner:  First,  a draft  evaluation 
sheet  and  its  criteria  were  created  after  reviewing  a sam- 
ple selection  of  coroners’  investigation  reports.  Next, 
three  evaluators  examined  approximately  20  investigation 
reports  that  had  been  selected  to  encompass  a wide  range 
of  unusual  circumstances  related  to  unintentional  CO 
deaths  and  that  made  it  difficult  to  apply  the  criteria.  The 
evaluators  recorded  any  questions  and  problems  that 
occurred  in  applying  the  criteria  and  then  met  to  discuss 
their  experiences  and  compare  completed  evaluation 
sheets.  Based  on  this  experience,  the  evaluators  modified 
the  evaluation  sheet  and  its  criteria.  To  finalize  the  evalu- 
ation sheet,  this  process  had  to  be  repeated  several  times. 

As  the  coroners’  investigation  reports  were  received, 
an  evaluator  read  each  and  recorded  relevant  informa- 
tion on  the  evaluation  sheets.  Evaluations  included  an 
assessment  of  the  accuracy  of  the  classification — such 
as  whether  the  death  was  an  accident  related  to  CO  poi- 
soning. With  investigation  reports  that  contained  any 
ambiguous  information,  a second  evaluator  was  desig- 
nated to  read  the  report  and  attempt  to  resolve  the  ambi- 
guity. In  the  few  instances  in  which  the  two  evaluators 
could  not  agree,  a third  evaluator  read  the  report  and  a 
majority  decision  was  reached. 


The  evaluation  sheets  were  then  examined  for  com- 
pleteness and  accuracy  by  a reviewer,  who  al.so  read  the 
coroners’  investigation  reports.  (The  reviewer  of  each 
sheet  was  not  one  of  its  evaluators.)  When  data  on  eval- 
uation sheets  were  incomplete  or  incorrect,  the  reviewer 
contacted  the  original  evaluator  to  resolve  the  problem. 

Data  from  completed  evaluation  sheets  were  entered 
into  a database  and  analyzed  using  the  Statistical 
Analysis  System.  Analyses  included  the  generation  of 
one-  and  two-way  frequency  tables  to  distribute  vari- 
ables of  interest.  Several  Chi-square  tests  of  homogene- 
ity were  performed  to  make  sure  the  sample  distribution 
was  consistent  with  the  California  population  distribu- 
tion. A regression  analysis  was  used  to  see  if  any  trends 
existed  for  the  number  of  unintentional  CO  deaths  over 
the  ten-year  period. 

Study  Population 

From  the  CMMF  database  and  based  on  ICD-9  E- 
codes,  549  deaths  were  identified  as  having  occurred 
from  unintentional  CO  poisoning  during  the  ten-year 
study  period.  Of  these,  seven  are  believed  to  have 
occurred  in  a state  other  than  California.  We  thus 
requested  542  reports  from  46  county  coroners.  Twenty- 
one  reports  were  unavailable  for  evaluation.  Twelve 
California  counties  recorded  no  unintentional  CO  deaths 
during  the  study  period. 

We  received  and  evaluated  522  investigation  reports 
from  county  coroners.  This  included  one  report  of  a CO 
death  that  was  not  listed  in  the  CMMF  but  found  by  read- 
ing the  investigation  report  of  a co-decedent.  Of  the  522 
reports  evaluated,  444  (85%)  were  judged  by  the  evalua- 
tors to  be  authentic  cases  of  unintentional  death  from  CO 
poisoning.  The  remaining  78  reports  were  judged  to  be 
misclassified  cases,  which  included  homicide,  suicide, 
gas  poisoning  (such  as  natural  gas  or  gasoline),  fatal 
bums,  and  so  on.  Some  misclassifications  were  obvious 
coding  errors,  such  as  a stabbing  homicide  (which  has  a 
numerical  code  in  the  CMMF  that  is  almost  identical  to 
that  for  unintentional  CO  poisoning,  except  for  the  trans- 
position of  two  digits).  Other  cases,  whose  causes  of  death 
were  less  obvious,  were  judged  by  the  evaluators  to  be 
misclassified  based  on  extensive  study  of  the  investigation 
reports.  Doing  so  involved,  to  a certain  degree,  subjective 
judgment  in  determining  whether  a case  was  a suicide  or 
an  accident  and  what  was  the  most  likely  source  of  CO 
poisoning.  All  reports  were  reviewed  by  at  least  two  eval- 
uators. Ambiguous  cases  were  discussed  among  all  three 
evaluators  before  a final  decision  was  made. 

Results 

Demographic  Characteristics 

Table  1 shows  the  gender,  ethnic,  and  age  group  dis- 
tributions of  the  444  unintentional  CO  decedents.  The 
characteristics  of  the  CO  decedents  differed  significant- 
ly by  Chi-square  tests  {P  < 0.001)  from  that  of  the  state 
population  for  all  three  variables:  the  number  of  male 
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TABLE  1 .—Demographic  Information  on  Unintentional  CO 
Decedents  in  California  from  1 979  to  1 988 


Parameter 

Census(%) 

Number  CO 
Decedents 

Percent  CO 
Decedents 

State 

Sex: 

Male 

. . .322 

72.S 

49.3' 

Female  

. . .122 

27.5 

50.7 

Ethnic  Croup: 

Caucasian  . . 

. . .282 

63.5 

67.0^ 

Hispanic  . . . , 

...67 

15.1 

19.0 

African-American  67 

15.1 

7.5 

Asian 

. . .14 

3.2 

3.5 

Filioino  .... 

, . .7 

1.6 

0.7 

Native  American  4 

0.9 

0.8 

Other  

. . .3 

0.7 

0.8 

Aqe: 

<10  

. . .27 

6.1 

15.6' 

10-19 

, . .26 

5.9 

14.1 

20-29  

. . .103 

23.3 

18.0 

30-39  

, . .86 

19.4 

17.0 

40^9 

. . .48 

10.8 

11.0 

50-59  

. . .51 

11.5 

9.2 

60-69  

, . .51 

11.5 

8.1 

70-79  

, . .37 

8.4 

4.9 

>80  

, . .14 

3.2 

2.2 

* state  of  California,  Department  of  Finance,  population  projections  for 
California  counties  1980  to  2020  with  age/sex  detail  to  2020;  DOF  Baseline 
86, 1985  state  population,  December  1986 
**  US  Department  of  Commerce,  Bureau  of  the  Census,  1980  Census  of 
Population,  chapter  8,  part  6,  july  1982 


decedents  (322,  or  72.5%)  was  about  2.5  times  the  num- 
ber of  female  decedents  (122,  or  27.5%);  the  proportion 
of  African-Americans  among  the  total  unintentional  CO 
deaths  was  twice  the  proportion  of  African-Americans 
among  the  California  population;  and  Caucasians  and 
Hispanics  appeared  to  be  less  likely  unintentional  CO 
decedents  than  would  be  expected  based  on  California 
demographics.  Unintentional  CO  deaths  were  more  like- 
ly to  occur  among  the  age  groups  20  to  39  years  and 
older  than  50  years. 


Geographic  and  Seasonal  Variations 

The  average  annual  death  rates  by  county  ranged 
from  0 to  3 X 10  ’’.  The  highest  death  rate,  that  of  Alpine 
County,  most  likely  resulted  from  the  small  county  pop- 
ulation (1,1 82)  and  the  fact  that  two  episodes  with  a total 
of  three  deaths  were  recorded  during  the  study  period. 
Because  of  the  small  number  of  CO  deaths  for  most 
counties,  the  differences  in  death  rates  due  to  climatic 
and  geographic  differences  could  not  be  distinguished 
from  random  variation.  In  California,  there  were  358 
episodes  with  444  deaths  for  the  years  1979  to  1988. 
During  the  ten-year  period  of  the  study,  the  annual  aver- 
age incidence  of  unintentional  CO  deaths  in  California 
was  1.7  X 10'®. 

Figure  1 shows  the  percentages  of  unintentional  CO 
deaths  by  month  averaged  over  the  ten-year  period.  In 
this  figure,  a winter  peak  is  evident,  with  December 
having  the  highest  number  of  deaths  and  July  having 
the  lowest  number  of  deaths.  The  ten-year  total  per- 
centage of  CO  deaths  in  the  winter  months  (December, 
January,  and  February)  was  approximately  50%,  and 
the  highest  numbers  of  CO  deaths  were  observed  in 
every  winter  of  the  ten  years.  To  determine  the  types  of 
CO  sources  that  contributed  to  this  seasonal  peak,  the 
percentages  of  unintentional  CO  deaths  by  month  aver- 
aged over  the  ten-year  period  were  calculated  for  three 
categories  of  CO  sources:  heating  and  cooking  appli- 
ances, vehicles,  and  charcoal  grills  or  hibachis.  The 
winter  peak  for  heating  appliances  and  vehicles  is,  per- 
haps, expected.  There  is  also  a winter  peak,  although 
not  as  pronounced,  for  the  charcoal  grill  or  hibachi  cat- 
egory. This  suggests  that  even  for  this  source,  colder 
weather  is  an  important  factor:  a review  of  coroners’ 
investigation  reports  has  revealed  that  in  many  inci- 
dents the  charcoal  grill  or  hibachi  was  used  as  a heater 
and  not  necessarily  as  a cooking  device. 


all  CO  sources 
vehicle  exhaust 
combustion  appliances 
hibachis/grills 


35  ^ 


Figure  1. — The  diagram  shows  the  causes  of  unintentional  CO  deaths  are  shown  by  month  over  a 10-year  period  in  California 
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TABLE  2.— Number  and  Percentage  of  Unintentional  CO  Deaths  and  Episodes  in  California  from  1 979  to  1 988  by  CO  Source 


Deaths 
per  Episode 

Vehicle 
No.  (%) 

Heating  & Cooking 

Appliance 

No.  (%) 

Charcoal  Crill/ 
Hibachi 
No.  (%) 

Small  Engine 
No.  (%) 

Camping 
Equipment 
No.  (%) 

Other 
No.  (%) 

Total 
No.  (%) 

1 

121  (33.8) 

86 

(24,0) 

37 

(10.3) 

8 

(2.2) 

6 

(1.7) 

27  (7.5) 

285(79.6) 

2 

8 (2.2) 

28 

(7.8) 

9 

(2.5) 

7 

(2.0) 

2 

(0.6) 

5 (1.4) 

59  (16.5) 

3 

0 

5 

(1.4) 

1 

(0,3) 

1 

(0.3) 

0 

1 (0.3) 

8 (2.2) 

4 

0 

4 

(1.1) 

0 

0 

0 

0 

4 (1,1) 

5 

0 

2 

(0.6) 

0 

0 

0 

0 

2 (0.6) 

Total 

Episodes  

129  (36.0) 

125 

(34.9) 

47 

(13.1) 

16 

(4.5) 

8 

(2.2) 

33  (9.2) 

358(100) 

Total 

Deaths’ 

136(30.6) 

178 

(40.1) 

58 

(13.1) 

24 

(5.4) 

10 

(2.3) 

38  (8.6) 

444(100) 

•Total  Deaths  only  include  cases  with  coroner's  reports. 


Longitudinal  Trend 

The  number  of  unintentional  CO  deaths  for  each  year 
varied  from  27  to  58.  The  annual  incidence  of  death 
ranged  from  1.0  X 10"^  to  2.2  X 10‘^.  A linear  regression 
model  for  the  annual  CO  death  rate  was  adopted  to  exam- 
ine the  longitudinal  trend  {R-  = 0.17).  Although  the  slope 
shows  a decreasing  trend  over  the  ten  years,  it  is  not  sig- 
nificantly different  from  zero;  the  95%  confidence  interval 
of  the  slope  is  -0.045  ± 0.076  deaths  per  million  per  year. 

Sources  of  CO  Poisonings 

Table  2 shows  the  number  and  percentages  of 
episodes  and  deaths  by  various  sources.  Among  different 
source  categories,  deaths  caused  by  CO  emitted  from 
heating  and  cooking  appliances  constituted  the  largest 
category.  The  largest  numbers  of  unintentional  CO 
deaths  were  caused  by  heating  or  cooking  appliances. 
Exhaust  from  motor  vehicles — causing  36%  of  the 


episodes  and  31%  of  the  deaths — was  the  second  largest 
cause  of  CO  deaths.  Charcoal  grills  or  hibachis  was  the 
third  largest  category  with  13%  of  the  episodes  and  13% 
of  the  deaths.  Small  engine  exhaust  and  emissions  from 
camping  equipment  (such  as  stoves  or  lanterns)  caused 
smaller  proportions  of  the  deaths.  Other  sources  of  CO 
contributed  to  9%  of  the  deaths. 

Combustion  Appliances  and  Fuel  Type 

Table  3 shows  the  number  and  percentage  of  episodes 
and  deaths  by  type  of  heating  and  cooking  appliance. 
Among  the  various  types  of  heating  and  cooking  appli- 
ances, deaths  due  to  wall  heaters  and  free-standing  heaters 
accounted  for  the  highest  and  second-highest  number  of 
CO  episodes.  Stoves  ranked  as  the  third  most  common 
CO  source  among  heating  and  cooking  appliance-related 
deaths.  The  remaining  episodes  came  from  water  heaters, 
furnaces,  floor  heaters,  and  other  miscellaneous  sources. 


TABLE  3— Number  and  Percentage  of  Unintentional  CO  Deaths  and  Episodes  in  California  from  1 979  to  1 988 

by  Heating  and  Cooking  Appliance  Type 


Deaths 
per  Episode 

Stove 
No.  (%) 

Free  Standing 
Heater 

No.  (%) 

Water 
Heater 
No.  (%) 

Furnace 
No.  (%) 

Wall 

Heater 

No.(%) 

Floor 
Heater 
No.  (%) 

Misc. 

No.(%) 

Total 
No.  (%) 

1 

14 

(11.2) 

18 

(14.4) 

8 

(6.4) 

10 

(8.0) 

28  (22.4) 

4 

(3.2) 

4 (3.2) 

86  (68.8) 

2 

5 

(4.0) 

4 

(3.2) 

2 

(1.6) 

2 

(1.6) 

12  (9.6) 

3 

(2.4) 

0 

28  (22.4) 

3 

1 

(0.8) 

1 

(0,8) 

0 

0 

2 (1.6) 

1 

(0.8) 

0 

5 (4.0) 

4 

1 

(0.8) 

0 

1 

(0.8) 

1 

(0.8) 

1 (0.8) 

0 

0 

4 (3.2) 

5 

0 

1 

(0.8) 

0 

0 

1 (0,8) 

0 

0 

2 (1.6) 

Total 

Episodes 

21 

(16,8) 

24 

(19,2) 

11 

(8.8) 

13 

(10,4) 

44  (35.2) 

8 

(6.4) 

4 (3.2) 

125  (100) 

Total 

Deaths’ 

30 

(16,9) 

33 

(18.5) 

16  (9.0) 

15 

(8.4) 

67  (37.6) 

13 

(7.3) 

4 (2.2) 

178  (100) 

•Total  Deaths  only  Include  cases  with  coroner's  reports. 
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Figure  2. — This  figure  shows  the  percentages  of  possible  causes  of  combustion  appliance  malfunctions  related  to  unintentional  CO 
deaths  in  California  from  1979  to  1988. 


Among  different  kinds  of  fuels  used  with  heating  or 
cooking  appliances,  natural  gas  caused  78%  (139  cases) 
of  the  178  unintentional  CO  deaths.  This  number  is  high, 
because  when  the  appliance  fuel  was  not  specified  in  a 
coroner’s  investigation  report,  natural  gas  was  listed  by 
default.  Propane/butane  caused  21%  (37  cases)  of  the 
unintentional  CO  deaths  from  combustion  appliances.  It 
is  notable,  given  the  probable  low  market  penetration  of 
propane  stoves,  that  propane  stoves  caused  8%  of  the 
total  unintentional  CO  deaths.  Several  coroners’  investi- 
gation reports  illustrated  that  failure  to  convert  stoves 
properly  from  natural  gas  to  propane  can  be  a significant 
factor  in  CO  poisoning.  Use  of  kerosene  was  associated 
with  less  than  1%  of  the  deaths,  perhaps  due  to  its  low 
market  penetration  in  California. 

Possible  Causes  Associated  with  Non-Vehicular  Sources 

Figure  2 lists  the  possible  causes  of  unintentional  CO 
deaths  due  to  heating  and  cooking  appliances  and  the 
percentage  of  appliances  with  a particular  malfunction. 
In  many  cases,  the  cause  was  clear  and  explicitly 
described  in  the  coroner’s  investigation  report;  in  some 
cases,  considerable  judgment  was  necessary  on  the  part 
of  the  evaluators.  In  still  other  cases,  the  cause  could  not 
be  determined.  The  causes  of  malfunctions  for  a given 
type  of  combustion  appliance  do  not  add  up  to  100% 
because  they  were  not  mutually  exclusive — in  other 
words,  there  were  often  multiple  causes. 

It  was  estimated  that  over  90%  of  the  deaths  from 
stove-use  involved  misuse,  typically  in  the  form  of 
using  the  stove  for  space  heating.  (While  not  explicitly 
stated  in  coroners’  investigation  reports,  it  was 
assumed  that  100%  of  the  stoves  were  unvented,  which 
is  usually  true.)  In  the  cases  of  free-standing  space 
heaters,  unvented  heaters  were  involved  in  over  70%  of 
the  deaths;  faulty  installation  (most  often  of  a space 


heater  that  is  designed  to  be  vented,  but  has  no  or  inad- 
equate venting)  was  involved  in  over  50%  of  the 
deaths.  With  both  water  heaters  and  furnaces,  faulty 
installation  (typically  in  the  form  of  improper  venting) 
was  the  leading  cause  of  death  (over  70%  from  water 
heaters;  over  65%  from  furnaces).  No  specific  cause 
appeared  to  predominate  with  wall  heaters,  but  with 
floor  heaters,  over  50%  of  the  deaths  were  caused  by 
faulty  installation. 

Although  a majority  of  nonvehicular  CO  deaths 
occurred  in  single-family  homes,  none  of  the  23  cases 
caused  by  small  engines  occurred  in  a single-family 
home.  All  23  deaths  occurred  in  poorly  vented  or  small, 
enclosed  spaces — mines  (5);  RVs  (5);  apartments/con- 
verted garages  (3);  shacks/cabins  (5);  boats  (2);  a garage 
(1);  a truck  (1);  and  underwater  (diving)  (1).  Of  the  23 
deaths,  15  were  caused  by  generators.  Other  deaths  were 
caused  by  water  pumps  (3);  dredges  (2);  an  air  pump  (1); 
and  an  air  compressor  (1);  and  a heater  (1).  Of  the  10 
cases  involving  camping  equipment,  7 were  caused  by 
CO  from  lanterns  or  lamps  and  3 by  stoves. 

Number  of  Deaths  and  Siuwivors  per  Episode 

Most  vehicular  CO  episodes  (121  of  129,  or  94%) 
resulted  in  a single  death  and  none  resulted  in  more  than 
two  deaths.  Multiple  deaths  were  more  common  for 
heating  and  cooking  appliances — 86  of  125  (67%)  of  the 
episodes  involved  a single  death,  and  two  episodes  (2% 
of  the  total  episodes)  each  resulted  in  five  deaths.  The 
distributions  of  the  number  of  deaths  per  episode  from 
heating  and  cooking  appliances  appeared  to  be  similar 
for  natural  gas  and  propane. 

Deaths  Related  to  Alcohol  and  Other  Drugs 

Because  the  use  of  alcohol  and  other  drugs  can  impair 
judgment  and  affect  a person’s  chances  of  averting  a life- 
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TABLE  4.- 

-Number  and  Percentage  of  Alcohol-Related  Unintentional  CO  Deaths  by  CO  Source 

Vehicle 

Heating  6 Cooking 

Charcoal  Grill/ 

Small  Engine 

Camping 

Other 

Total 

Appliance 

Hibachi 

Equipment 

No.  (%) 

No. 

m 

No.  (%) 

No. 

No.  (%) 

No.  (%) 

No.  (%) 

Alcohol-Related  Deaths  .59  (43.4) 

33 

(18.5) 

22  (37.9) 

8 

(33.3) 

1 (10) 

14  (36.8) 

137(30.9) 

Total  CO  Deaths  136(100) 

178 

(100) 

58  (100) 

24 

(100) 

10  (100) 

38  (100) 

444(100) 

threatening  exposure  to  CO,  the  incidence  of  the  presence 
of  alcohol  and  other  drugs  in  decedents  was  examined. 
Based  on  the  review  of  the  coroners’  reports  and  clear  evi- 
dence of  alcohol  involvement,  at  least  137  (31%)  of  the 
444  unintentional  CO  deaths  involved  alcohol  consump- 
tion. An  attempt  to  determine  the  frequency  distribution 
of  blood  alcohol  levels  in  decedents  was  abandoned 
because  blood-alcohol  analysis  had  not  always  been 
reported,  even  when  clear  evidence  of  alcohol  consump- 
tion was  present.  (For  similar  reasons,  the  attempt  to 
determine  the  frequency  distribution  of  carboxyhemoglo- 
bin  levels  was  abandoned  because  carboxyhemoglobin 
analysis  had  not  always  been  reported.)  Table  4 shows  the 
number  and  percentage  of  known  alcohol-related  deaths 
by  CO  source.  As  this  table  illustrates,  there  was  a strong 
association  of  the  use  of  alcohol  and  CO  poisoning  from 
motor  vehicles.  Typical  cases  involved  drivers  who,  under 
the  influence  of  alcohol,  parked  their  cars  in  their  garages 
and  fell  asleep  without  stopping  the  engine.  Surprisingly, 
there  were  also  cases  involving  decedents  who  experi- 
enced CO  poisoning  while  drinking  and  listening  to  cas- 
sette tapes  with  the  motor  running,  despite  having  parked 
their  vehicles  in  the  open. 

The  statistics  for  drugs  other  than  alcohol  are  less  cer- 
tain. The  clear  use  of  illegal  drugs,  determined  by  blood 
or  urine  analysis,  physical  evidence  at  the  scene,  or  tes- 
timony of  witnesses,  was  evident  in  9.0%  of  CO  dece- 
dents. Prescription  drugs  were  clearly  associated  with 
6.8%  of  the  cases. 

CO  Deaths  Among  Minorities 

Although  7.5%  of  the  California  population  is 
African-American,  the  percentage  of  African- 
Americans  among  all  unintentional  CO  decedents  was 
15.1%  (Table  1).  Further  analysis  of  the  place  of  death 
and  the  CO  source  involved  revealed  that  unintentional 
CO  poisonings  of  African-Americans  were  more  likely 
to  occur  in  motels  and  what  appeared  to  be  older  apart- 
ments, with  a wall  heater  as  the  source  of  CO.  These 
conditions  suggest  that  low  socioeconomic  status  might 
have  been  a factor  in  these  deaths. 

Discussion 

While  the  method  of  research  employed  in  this  study 
(examining  the  actual  coroners’  investigation  reports 
rather  than  summary  statistics)  was  time-consuming,  it 


provided  a wealth  of  detail  about  unintentional  deaths 
from  CO  in  California  that  was  not  otherwise  available. 
Most  coroners’  reports  were  more  complete  than  antic- 
ipated and  provided  ample  detail  for  the  needs  of  this 
study.  Our  study  method  allowed  incorrectly  coded 
deaths  to  be  eliminated  from  consideration  and  provid- 
ed for  greater  accuracy  than  would  have  been  possible 
through  a simple  examination  of  the  CMMF. 

Not  unexpectedly,  the  death  rate  of  1.7  X 10"^  in  our 
study  is  lower  than  that  of  2.5  X 10'^  for  California 
reported  by  Cobb  and  EtzeF  over  the  same  study  peri- 
od. Seventy-eight  misclassified  cases  that  we  found  in 
our  study  were  excluded  from  further  analysis.  It  would 
not  be  possible  to  identify  such  cases  from  the  informa- 
tion provided  by  death  certificates,  as  was  the  method 
used  by  Cobb  and  Etzel.  In  addition,  some  types  of 
cases  included  in  Cobb  and  EtzeTs  work,  such  as  CO- 
related  deaths  from  motor  vehicle  accidents  (records 
E8 1 1 through  E8 1 3,  E8 1 5,  E8 1 6,  E8 1 8,  and  E8 1 9)  and 
during  air  transport  (records  E841  and  E844),  were  not 
included  in  our  study.  We  have  adopted,  from  the  West 
Virginia  study,  the  case-inclusion  criteria  that  CO  poi- 
soning must  clearly  be  the  primary  cause  of  death, 
which  tends  to  be  conservative.  The  reason  to  exclude 
cases  of  CO  deaths  from  traffic  collisions  is  similar  to 
the  one  for  victims  of  fire — the  traffic  accident  (or  fire) 
may  be  the  primary  cause  of  death  and  CO  poisoning 
the  consequence  of  the  accident  (or  fire).  CO  poison- 
ings in  airplanes  are  not  included  in  most  studies  (or 
ours)  for  similar  reasons.  We  did  include  records 
E981 .0-E982.9  (undetermined  whether  accidentally  or 
purposely  inflicted)  for  review,  although  they  were  not 
included  in  any  of  the  other  studies.  Only  the  cases  that 
can  be  determined  unambiguously  as  accidental  CO 
poisonings,  however,  were  included  for  our  analysis. 

Despite  the  differences  in  the  case  definition  and  a 
lower  estimate  for  our  study,  the  national  rank  of 
California  does  not  change;  the  unintentional  CO  death 
rate  of  California  is  still  the  second  lowest,  ahead  of 
only  Hawaii,  among  all  50  states.  California  in  general 
follows  the  national  pattern  with  more  deaths  in  the 
winter  months  and  higher  rates  among  males,  African- 
Americans,  and  older  persons.  There  is,  however,  a sig- 
nificant difference  in  the  proportions  of  deaths  due  to 
vehicular  and  nonvehicular  sources.  Contrasting  with 
the  national  data  that  attributes  57%  of  MO-related 
deaths  to  motor  vehicle  exhaust,  California  exhibited 
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only  31%.  The  difference  was  highly  significant  by 
Chi-square  test  (P  < 0.001 ). 

The  low  rate  of  CO  deaths  in  California  can  probably 
be  attributed  to  two  factors — the  mild  climate  and  strin- 
gent vehicle  pollution  controls.  The  national  data 
regarding  the  rates  and  ranks  of  unintentional  CO  death^ 
clearly  demonstrate  the  correlation  between  the  CO 
death  rate  and  the  length  of  the  heating  period  necessary 
during  winter  months.  Most  areas  of  California  experi- 
ence no  snowfall,  even  during  the  winter  season,  so  the 
state’s  heating  periods  are  much  shorter  than  those  of 
other  states.  Hawaii,  with  no  heating  period,  has  the  low- 
est unintentional  CO  death  rate  (0.5  X 10'*)  and  Alaska, 
with  the  longest  heating  period  of  the  states,  has  the 
highest  rate  (27.2  X 10'^).  California  has  also  adopted 
the  strictest  regulations  regarding  the  control  of  motor 
vehicle  emissions  and  the  prohibition  of  selling  unvent- 
ed  heaters,  both  of  which  have  most  likely  contributed  to 
its  low  unintentional  CO  death  rate. 

Data  extracted  solely  from  death  certificates  can  pro- 
vide only  crude  statistics  on  major  causes  of  uninten- 
tional CO  deaths.  Reviewing  coroners’  reports  allowed 
us  to  examine  the  factors  associated  with  CO-related 
deaths  more  closely.  As  this  study  illustrates,  many 
sources  are  capable  of  causing  unintentional  death  from 
CO  poisoning.  In  addition,  many  factors  can  lead  to 
high  CO  exposures — cold  weather,  faulty  vehicle 
exhaust  systems,  improper  adjustments  of  the  air  shut- 
ter of  combustion  appliances,  or  faulty  installations  of 
gas  water  heaters.  Other  factors  associated  with  indi- 
vidual decedents,  such  as  gender  and  age,  are  also 
potential  influences.  Still  other  conditions  involving 
activities  under  the  direct  control  of  individual  dece- 
dents (such  as  the  use  of  a gas  stove  for  space  heating, 
running  a vehicle  in  a closed  garage,  or  drinking  alco- 
holic beverages)  are  potential  influences.  Thus,  the 
causes  of  an  unintentional  death  from  CO  poisoning  can 
interact  in  a complex  way.  It  is  clear  from  reading  coro- 
ners’ investigation  reports  that,  in  many  cases,  remov- 
ing even  one  of  these  factors  could  have  averted  an 
unintentional  death  from  CO.  Effectively  implementing 
a prevention  strategy  would  thus  need  to  involve  many 
different  methods. 

The  causes  of  CO  poisonings  from  heating  and 
cooking  appliances  were  one  or  more  of  the  following: 
unvented  or  poorly  vented  conditions,  faulty  installa- 
tion, misuse,  and  maladjustment.  Free-standing  heaters 
or  stoves  used  for  heating  were  generally  unvented. 
Some  of  the  wall  and  floor  heaters  were  also  unvented 
or  poorly  vented.  There  were  cases  in  which  the  vents 
of  furnaces  were  blocked  by  birds’  nests  or  rusting 
materials.  Currently,  information  on  safety  issues  of 
heating  and  cooking  appliances  are  generally  made 
available  to  customers  by  gas  companies  before  the 
heating  season.  If  service  personnel  from  gas  compa- 
nies were  to  provide  annual  inspections  of  heating  and 
cooking  gas  appliances  and  old  furnaces  while  check- 
ing gas  meters  or  refilling  propane  tanks,  some  of  the 
faultily  installed,  maladjusted,  and  malfunctioning 


appliances  would  be  corrected.  Some  incidents  of  CO 
poisonings  could  therefore  be  avoided. 

Most  deaths  from  charcoal  grills  and  hibachis 
occurred  in  the  winter  season,  between  the  months  of 
December  and  March.  We  were  surprised  to  have 
found  58  deaths  from  the  misuse  of  grills  and  hibachis 
because  these  devices  are  designed  for  outdoor  use 
only  and  should  only  be  used  for  cooking.  Among 
these  deaths,  29  were  found  to  have  occurred  in  motor 
vehicles,  a place  where  charcoal  grills  and  hibachis 
should  not  be  used  at  all.  Although  there  is  a warning 
on  the  charcoal  bags  sold  in  California,  it  is  not  a mul- 
tilingual label  and  is  not  very  obvious.  Some  of  the 
boxes  of  new  grills  and  hibachis  include  a warning 
against  indoor  use,  but  no  permanent  warning  can  be 
found  on  the  devices  themselves.  Some  lives  could  be 
saved  if  a permanent,  multilingual  label  is  put  on  the 
charcoal  grills  and  hibachis  to  warn  customers  about 
using  them  indoors  or  in  an  enclosed  space  (including 
in  motor  vehicles). 

The  public  is  well  informed  that  one  of  the  most 
important  causes  of  traffic  accidents  is  drinking  and  dri- 
ving. It  is  not  well  known,  however,  that  drinking  even 
without  driving  (for  instance,  simply  parking  a car  and 
allowing  the  engine  to  run)  can  also  be  dangerous. 
Alcohol  was  involved  in  43%  (59  cases)  of  the  136 
vehicular  deaths.  Not  only  was  parking  a car  in  a garage 
without  stopping  the  engine  highly  risky,  CO  deaths  also 
occurred  in  cars  parked  and  running  in  the  open.  A mul- 
timedia, multilingual  educational  program  might  be 
helpful  in  reducing  the  number  of  CO  deaths  from  auto- 
mobile emissions,  but  the  amount  of  resources  and 
efforts  required  for  this  task  would  not  be  small.  It  might 
be  more  cost-effective  to  add  educational  reading  mate- 
rial into  the  motor  vehicle  driver’s  manual  and  test  dri- 
vers during  their  driver’s  tests. 

Among  all  prevention  methods  for  CO  poisoning,  the 
required  installation  of  residential  CO  alarms  is  current- 
ly receiving  the  most  attention.  A CO  alarm  may  offer 
some  protection,  but  consumers  should  not  neglect  the 
importance  of  the  proper  use^  and  maintenance  of  poten- 
tial CO  sources.  A better  strategy  is  multiple  approach- 
es that  rely  on  not  only  CO  alarms  but  also  consumer 
education,  coupled  with  inspections  of  combustion 
appliances  and  their  flues. 
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Use  of  Medical  Informatics  to  Implement  and 
Develop  Clinical  Practice  Guidelines 

DOUGLAS  K.  OWENS,  MD,  Palo  Alto,  California 


Clinical  practice  guidelines  have  enormous  potential  to  improve  the  quality  of  and  accountability  in 
health  care.  Making  the  most  of  this  potential  should  become  easier  as  guideline  developers  integrate 
guidelines  within  information  systems  and  electronic  medical  records.  A major  barrier  to  such  integra- 
tion is  the  lack  of  computing  infrastructure  in  many  clinical  settings.  To  successfully  implement  guide- 
lines in  information  systems,  developers  must  create  more  specific  recommendations  than  those  that 
have  been  required  for  traditional  guidelines.  Using  reusable  software  components  to  create  guide- 
lines can  make  the  development  of  protocols  faster  and  less  expensive.  In  addition,  using  decision 
models  to  produce  guidelines  enables  developers  to  structure  guideline  problems  systematically,  to 
prioritize  information  acquisition,  to  develop  site-specific  guidelines,  and  to  evaluate  the  cost-effec- 
tiveness of  the  explicit  incorporation  of  patient  preferences  into  guideline  recommendations.  Ongo- 
ing research  provides  a foundation  for  the  use  of  guideline  development  tools  that  can  help 
developers  tailor  guidelines  appropriately  to  their  practice  settings.  This  article  explores  how  medical 
informatics  can  help  clinicians  find,  use,  and  create  practice  guidelines. 

(Owens  DK.  Use  of  Medical  Informatics  to  Implement  and  Develop  Clinical  Practice  Guidelines.  West  J Med  1998; 
168:166-1  75) 


What  have  you  done  for  me  lately? 

Janet  Jackson' 

Imagine  that  you  are  in  your  office  seeing  Mr  James 
for  a routine  visit.  Mr  James  is  62  years  old  and  has 
diabetes  and  ischemic  heart  disease,  which  is  manifest- 
ed by  mild  congestive  heart  failure  and  occasional  angi- 
na. He  had  a myocardial  infarction  3 years  ago.  Through 
his  employer.  Mr  James  enrolled  with  Acme  Health 
Care,  a managed-care  health  insurance  plan  that  requires 
Mr  James  to  choose  a primary-care  provider.  Acme 
Health  Care  advertises  heavily  in  your  area  and  empha- 
sizes its  focus  on  preventive  medicine  and  state-of-the- 
art  care.  As  part  of  its  quality-assurance  program.  Acme 
audits  primary-care  doctors  to  determine  whether  they 
adhere  to  certain  benchmarks  for  the  care  of  certain  con- 
ditions. Knowing  this,  you  decide  to  investigate  whether 
there  are  clinical  practice  guidelines  to  ensure  that  you 
have  not  overlooked  any  intervention  that  Mr  James 
might  need.  What  steps  should  you  take  to  proceed? 

First,  identify  Mr  James’s  major  medical  problems: 
diabetes,  ischemic  heart  disease,  congestive  heart  fail- 
ure, angina,  and  a need  for  preventive  care.  The  next 
step  could  involve  performing  a literature  search  to 


identify  the  appropriate  guidelines.  Medline,  the 
National  Library  of  Medicine’s  bibliographic  database, 
is  a good  place  to  start,  although  it  does  not  index  all 
guidelines.  Begin  the  search  by  using  the  keywords 
“practice  guidelines’’  and  “diabetes  mellitus”  (in  June 
1997,  this  search  returned  137  citations).  To  narrow  the 
options,  add  searches  for  the  terms  “ischemic  heart  dis- 
ease,’’ “congestive  heart  failure,’’  “angina,”  and  “pre- 
ventive care”  (these  searches  yielded  9,  49,  27,  and  103 
citations,  respectively).  It  can  be  discouraging  if,  along 
with  the  many  resulting  citations  that  are  irrelevant,  the 
citations  that  are  relevant  refer  to  journals  that  are  not 
easily  accessible.  In  addition.  Acme  Health  Care  may 
appear  to  have  its  own  set  of  guidelines.  What  if  the 
contracts  your  office  has  with  over  10  other  health  care 
plans  all  use  different  guidelines?  Would  you  have  to 
treat  each  patient  with  a different  guideline  based  on 
who  insures  the  patient? 

Clinical  practice  guidelines  have  the  potential  to 
improve  the  quality  of  and  accountability  in  health 
care.^“^  Although  early  studies  suggested  that  imple- 
menting guidelines  does  not  affect  physicians’  behav- 
ior,'® more  recent  reports  indicates  that  implementing 
guidelines  influences  the  health  care  process  (in  most 
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instances)  and  health  outcomes."  The  recent  fierce  pub- 
lic debates  about  guidelines  regarding  when  to  screen 
women  for  breast  cancer,'^  when  to  screen  asympto- 
matic adults  for  high  cholesterol, and  how  to  treat 
low-back  pain'*  '^  reflect  the  growing  influence  of 
guidelines  on  clinical  policies  and  reimbursement  deci- 
sions. But  finding  and  using  guidelines  in  practice  can 
be  difficult  and  frustrating.  In  addition,  the  process  of 
developing  guidelines  is  challenging  and  expensive.^”^ 

This  article,  which  is  part  of  a series  on  medical 
informatics,^®  explores  how  to  use  medical  informatics 
to  find,  develop,  and  implement  practice  guidelines. 
Medical  informatics  is  the  study  of  biomedical  informa- 
tion and  its  use  in  decision  making,^®’^'  and  it  includes  a 
variety  of  topics:  electronic  medical  records;  hospital 
information  systems;  bioinformatics  (investigation  of 
computer  science  questions  related  to  molecular  biolo- 
gy); telemedicine;  database  design;  decision  support; 
digital  imaging  and  storage;  decision  analysis;  and  cost- 
effectiveness  analysis.  Guidelines  play  an  important  role 
in  medical  informatics  because  their  development  and 
use  identifies  and  synthesizes  (often  with  computational 
techniques)  evidence  about  the  outcomes  of  interven- 
tions, a compact  representation  of  the  derived  policies, 
and  (it  is  hoped)  the  delivery  of  this  compiled  knowl- 
edge to  a clinician  at  just  the  moment  that  he  or  she 
needs  it.  Each  of  these  tasks,  while  fitting  within  the 
domain  of  medical  informatics,  poses  significant 
research  challenges.  In  addition,  once  a clinician  has  a 
guideline  in  hand,  he  or  she  must  decide  whether  and 
how  to  apply  it  to  a patient — the  opportunity  to  use  elec- 
tronically stored  patient-specific  data  to  trigger  and 
inform  a guidelines  use  could  thus  arise. 

The  first  section  of  this  article  examines  resources 
currently  available  to  help  clinicians  locate  guidelines. 
In  the  sections  following,  I describe  how  informatics 
tools  can  help  to  develop  and  implement  guidelines.  The 
final  section  summarizes  current  research  challenges  for 
guidelines  and  information  systems  and  outlines  poten- 
tial developments  that  may  make  guideline  use  more 
convenient  and  practical. 

Finding  Practice  Guidelines 

How  could  a physician  find  guidelines  to  help  care 
for  Mr  James?  A Medline  search  would  certainly  identi- 
fy several  relevant  guidelines;  Medline,  however,  has 
two  drawbacks.  First,  to  appear  in  a Medline  search,  a 
guideline  must  either  be  published  in  an  indexed  journal 
or  be  specially  indexed  for  inclusion  in  Medline. 
Although  many  guidelines  are  published  in  indexed 
journals,  many  others  are  not.  A second  limitation  of 
Medline  is  that  it  does  not  usually  make  the  text  of  the 
guidelines  available. 

The  World  Wide  Web  offers  an  alternative  to 
Medline.  There  is  a substantial  number  of  guideline 
resources  on  the  Web  that  continue  to  evolve  rapidly. 
The  selected  websites  listed  in  Table  1 provide  access  to 
hundreds  of  guidelines  that  often  include  full  text  and 


graphics.  Many  of  the  websites  are  maintained  by  aca- 
demic, governmental,  or  professional  organizations. 
Certain  websites  are  simply  directories;  for  example, 
the  site  maintained  by  the  Canadian  Medical 
Association  lists  over  200  guidelines  with  links  to  fur- 
ther information  about  the  guidelines.  Some  sites  serve 
as  directories  to  other  directories,  which  themselves  list 
many  guidelines.  This  is  the  case  with  Medical  Matrix: 
its  websites  provide  links  to  the  guidelines  developed 
by  the  Agency  for  Health  Care  Policy  and  Research,  the 
National  Institutes  of  Health,  and  the  American  College 
of  Cardiology,  among  others.  The  American  College  of 
Cardiology  site  is  an  example  of  a website  developed 
by  a professional  organization.  Certain  websites,  such 
as  that  of  the  Guideline  Appraisal  Project,  represent  the 
activities  of  ongoing  research  projects  that  study  the 
development,  dissemination,  and  evaluation  of  guide- 
lines. As  Table  1 shows,  a site  may  use  hypermedia 
(involving  text,  graphics,  pictures,  movies,  and  sound) 
to  represent  guidelines  and  related  material.  Computer- 
based  representations  enable  guideline  developers  to 
produce  an  interactive  interface^^  to  present  recommen- 
dations that  are  based  on  patient-specific  information.^^ 

Can  these  Web  resources  help  physicians  find  guide- 
lines for  their  patients?  In  the  case  of  Mr  James,  a review 
of  sites  yields  guidelines  on  ischemic  heart  disease,  con- 
gestive heart  failure,  angina,  diabetes,  and  preventive 
care  that  may  apply  to  his  overall  care  (Table  2).  Some 
of  these  guidelines  were  available  on  Medline;  others 
were  not.  The  full  text  of  each  of  these  guidelines  is 
available  on  the  Web,  which  makes  it  possible  for  a 
physician  to  download  the  guidelines  and  print  them 
directly  in  the  office.  Thus,  Web-based  resources  can 
provide  help  for  guideline  identification  beyond  that 
available  in  Medline. 

Given  the  guidelines  in  Table  2,  what  do  you  do  with 
Mr  James?  The  first  problem  to  note  is  that  a relatively 
cursory  investigation  found  only  15  guidelines  that 
apply  to  Mr  James;  a more  thorough  search  would  most 
likely  double  (or  even  triple)  that  number.  To  find  the 
most  appropriate  guidelines,  you  would  need  to  read 
each  of  them  to  see  whether  they  apply  to  Mr  James, 
whether  you  agree  with  the  guideline  recommendations, 
and  whether  the  Acme  Health  Care  plan  authorizes  the 
recommended  interventions.  These  steps  can  be  com- 
plicated and  time-consuming.  As  I discuss  in  the  next 
section,  however,  there  is  a better  way — at  least  in  cer- 
tain situations.  An  additional  concern  is  that  anyone  can 
develop  a guideline,  and  virtually  anyone  can  put  a 
guideline  on  the  Web.  Users  must  therefore  take  special 
care  to  evaluate  the  quality  and  source  of  Web-based 
guidelines.  One  way  to  do  so  is  to  limit  the  use  of  Web- 
based  guidelines  to  those  developed  by  known  and 
trusted  organizations. 

The  resources  on  the  Web  may  make  it  easier  to  iden- 
tify and  obtain  appropriate  guidelines  than  do  paper- 
based  methods.  Computer-based  representations  of 
guidelines  can  have  audio  tracks,  still  pictures,  movies, 
and  interactive  formats  not  possible  on  printed  material. 


168  W|M,  March  1998— Vol168,  No.  3 


Medical  Informatics  and  Clinical  Practice  Guidelines — Owens 


TABLE  1 . 

—Selected  Guideline  Resources  Available  on  the  World  Wide  Web 

Organization/Web  Site 

Description  of  the  Site 

URL 

U.S.  National  Library  of  Medicine, 

Health  Services  Technology  Assessment  Text 

Provides  access  to  guidelines  by  AHCPR,  NIH, 
and  US  Preventive  Services  Task  Force,  among  others; 
search  capability 

http://text.nlm.nih.gov/ 

Medical  Matrix,  Healthtel  Corporation 

Provides  links  to  a database  of  resources  that  can  assist 
in  patient  care;  the  websites  are  reviewed  by  an  editorial 
board  composed  of  members  of  the  Internet  Working 
Croup  of  the  American  Medical  Informatics  Association 

http://www.medmatrix.org/SPages/ 

Practice_Guidelines.stm 

McMaster  University,  Guidelines  Appraisal 
Project  (CAP)  homepage 

Appraises,  summarizes,  and  disseminates  information 
about  practice  guidelines 

http://hiru.mcmaster.ca/cpg/default.htm 

Canadian  Medical  Association 

Offers  links  to  over  200  guidelines,  indexed  by  discipline, 
title,  and  developer 

http://www.cma.ca/cpgs/ 

Alberta  Medical  Association 

Features  a catalog  of  guidelines,  indexed  by  discipline 
(e.g.,  dermatology) 

http://www.amda.ab.ca/cpgs/catbody.htm 

Talaria  Website/Madigan  Consulting 

Shows  a hypermedia  implementation  of  the  AHCPR 
cancer  pain-management  guideline,  with 
associated  resources 

http://WWW.Stat.Washington.edu/ 

TALARIA/TALARlA.html 

American  College  of  Physicians 

Has  a search  capability  for  guidelines  published  in  the 
Annals  of  Internal  Medicine 

http://www.acponline.org/journals/ 

annals/pastiss.htm 

Radiologic  Society  of  North  America 

Offers  links  to  many  guidelines  indexed  by  developer 

http://www.rsna.org/practice/guidelin/ 

guidelin.html 

American  College  Cardiology  (ACC) 

- Provides  ACC/AHA  guidelines  on  management  of 
heart  disease 

http://www.acc.org/all/clinical/ 
guidelines/index. html 

American  Heart  Association  (AHA) 

Features  scientific  statements  about  heart  disease  and  stroke 

http://www.americanheart.org/pubs/ 

scipub/statements/ 

Centers  for  Disease  Control  (CDC) 

Offers  prevention  and  travel  guidelines  from  the  CDC 

http://www.cdc.gov/ 

American  Association  of  Clinical 

Provides  access  to  AACE  clinical  guidelines  about 

http://www.aace.com/guidelines/ 

Endocrinologists  (AACE) 

endocrine  disease 

index.html 

All  Saints  Healthcare  System,  Inc., 
Health  Sciences  Library 

Has  links  to  practice  guidelines  on  a variety  of  current  topics 

http://www.execpc.com/~vbudzisz/ 

practg.html 

Decision  Sciences  Croup,  Harvard  University 

Shows  interactive  implementation  of  National 
Cholesterol  Education  Project  guidelines 

http://dsg.harvard.edu/public/ 

guidelines/cholesterol/chlintun.html 

These  resources  can  indeed  make  finding  guidelines  eas- 
ier, although  clinicians  are  still  faced  with  the  problem 
of  how  to  use  them. 

Putting  Practice  Guidelines  into  Practice 

Mr.  Jones’s  example  highlights  the  problem  that  a 
physician  must  not  only  find,  but  determine  how  to  use, 
the  many  guidelines  that  could  apply  to  a single  patient. 
When  a patient  has  multiple  medical  problems,  this  task 
could  easily  become  preposterous.  A preferred  approach 
would  be  to  make  the  guideline  to  come  to  you.  rather 
than  have  to  find  the  guideline  yourself.  How  would  this 
be  possible? 

The  best  approach  is  to  integrate  the  clinical  guide- 
lines with  a hospital  information  system  or  an  electronic 
medical  record.  Both  electronic  reminder  systems""'"^' 
and  more  complex  guidelines  that  are  integrated  with  an 
information  system^^”-^'^  increase  physicians’  compliance 
with  the  intended  intervention.  A report  by  Safran  and 


colleagues  provides  an  example.  They  studied  the  use  of 
computer-based  guidelines  that  were  integrated  into  an 
electronic  medical  record  for  the  care  of  patients  with 
human  immunodeficiency  virus  (HIV).^^  The  computer- 
based  system  alerted  health  care  professionals  when  a 
patient’s  status  changed  to  the  point  at  which  prompt 
action  was  warranted,  and  it  issued  reminders  when  a 
clinical  intervention  was  necessary,  but  not  urgent.  The 
investigators  divided  clinicians  into  two  groups:  inter- 
vention and  control.  The  computer-based  system  gener- 
ated alerts  and  reminders  for  both  groups  but  simply 
stored  them  for  the  control  group.  The  investigators 
studied  the  length  of  time  from  the  generation  of  an  alert 
or  reminder  to  the  clinician’s  performance  of  an  appro- 
priate intervention.  In  the  intervention  group,  the  medi- 
an response  time  to  alerts  was  1 1 days.  In  the  control 
group,  which  did  not  receive  alerts  or  reminders,  it  was 
52  days  The  median  response  time  to  reminders  was  1 14 
days  in  the  intervention  group;  in  the  control  group,  it 
was  more  than  500  days.  The  substantial  difference  in 
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TABLE  2— Guidelines  that  Might  Apply  to  Mr  james 

Organization 

Cuideline 

URL 

Text  Availability 

American  Heart  Association 

When  to  Start  Cholesterol-Lowering  Therapy  in 
Patients  with  Coronary  Heart  Disease 

http://www.americanheart.org/pubs/ 
scipub/statements/1 997/  039702.html 

Web,  Medline 

American  Heart  Association 

Summary  of  the  Scientific  Conference  on  the  Efficacy 
of  Hypocholesterolemic  Dietary  Interventions 

http://wvw.americanheart.org/pubs/ 
scipub/statements/1 996/  1 203.html 

Web,  Medline 

American  Heart  Association 

Statement  on  Exercise:  Benefits  and  Recommendations 
for  Physical  Activity  Programs  for  All  Americans 

http://wvw.americanheart.org/  pubs/ 
scipub/statements/1 996/  081 5_exp.html 

Web,  Medline 

American  Heart  Association 

Guidelines  for  the  Evaluation  and  Management 
of  Heart  Failure 

http://wvw.americanheart.org/  pubs/ 
scipub/statements/1 995/  21 955555.html 

Web,  Medline 

Therapeutics  Initiative, 

Medical  Management  of  Ischemic  Heart  Disease: 

http://vww.interchg.ubc.ca/jauca/ 

Web 

University  of  British  Columbia 

The  Optimal  Use  of  Nitrates 

pages/letter6.html 

American  College  of  Cardiology 

Exercise  Testing 

http://vww.acc.org/all/clinical/  guidelines/ 
index.html 

Web,  Medline 

American  College  of  Cardiology 

Evaluation  and  Management  of  Heart  Failure 

http://vww.acc.org/all/clinical/  guidelines/ 
index.html 

Web,  Medline 

Agency  for  Health  Care 
Policy  and  Research 

Heart  Failure:  Evaluation  and  Care  of  Patients 
with  Left-Ventricular  Systolic  Dysfunction 

http://text.nlm.nih.gov/ 

Web,  Medline 

The  American  Association  of 

Diabetes  Guidelines 

http://vww.aace.com/guidelines/index.html 

Web 

Clinical  Endocrinologists 

American  College  of  Physicians 

Guidelines  for  Risk  Stratification 
After  Myocardial  Infarction 

http://vww.acponline.org/journals/annals/ 

01apr97/ppmi.htm 

Web,  Medline 

U.S.  Preventive  Services 
Task  Force 

Screening  for  Colorectal  Cancer 

http://text.nlm.nih.gov/ 

Web,  related 
article  in  Medline 
(Gastroenterology 
Ul:  97054357) 

U.S.  Preventive  Services 

Screening  for  Hypertension 

http://text.nlm.nih.gov/ 

Web 

Task  Force 

U.S.  Preventive  Services 
Task  Force 

Screening  for  High  Blood  Cholesterol 

http://text.nlm.nih.gov/ 

Web,  related 
article  in  Medline 
(Am  Fam  Phys 
Ul:  90144431) 

U.S.  Preventive  Services 

Diet  and  Exercise  Counseling 

http://text.nlm.nih.gov/ 

Web 

Task  Force 

U.S.  Preventive  Services 

Screening  for  Problem  Drinking 

http://text.nlm.nih.gov/ 

Web 

Task  Force 

the  response  times  indicates  how  guidelines  that  are 
merged  with  routine  clinical  care  can  greatly  affect  the 
process  of  health  care. 

The  study  by  Safran  and  colleagues  demonstrates  an 
advantage  of  computer-based  implementations  of 
guidelines.  With  traditional  guideline  implementation, 
the  provider  must  determine,  for  each  patient,  whether 
the  guideline  recommendations  apply.  This  determina- 
tion consists  of  noting  if  the  conditions  that  should  lead 
to  an  intervention  are  met:  Is  this  woman  over  age  50? 
Has  she  had  a mammogram  within  12  months?  Is  this 
patient’s  CD4  lymphocyte  count  less  than  200 
cells/mm^?  Is  the  patient  receiving  PCP  prophylaxis? 
When  a computer-based  guideline  is  integrated  into  a 
hospital  information  system  or  electronic  medical 
record,  the  computer  system  answers  questions  such  as 
these  by  evaluating  the  necessary  conditions  from  data- 
bases of  patient  information  (for  example,  laboratory 


test  results).  Computers  are  superb  at  this  task;  physi- 
cians are  not,  in  part  because  the  relevant  patient  data 
often  are  not  available. 

Three  recent  reviews  have  summarized  over  100  ran- 
domized trials  of  computer-based  reminders,  guidelines, 
and  information  systems.^^"^^  These  overviews  suggest 
four  findings^^:  computer-based  reminders  for  preven- 
tive services  increase  compliance  with  guidelines  for 
most  interventions  (such  as  vaccinations,  breast  cancer 
screening,  colorectal  cancer  screening,  and  cardiovascu- 
lar risk  reduction),  but  not  for  all  (cervical  cancer 
screening  and  other  preventive  services);  computer- 
based  reminders  usually,  but  not  always,  improve  physi- 
cians’ compliance  with  guidelines  for  the  care  of  active 
medical  problems  (such  as  hypertension  or  diabetes); 
there  are  few  studies  that  evaluate  the  effect  of  comput- 
er-based systems  on  patient  outcomes;  and  there  are  vir- 
tually no  studies  that  address  the  cost-effectiveness  of 
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computer-ba.sed  guideline  implementation.  The  three 
studies  provide  strong  evidence  that  computer-based 
reminders  and  guideline  implementations  do.  in  fact, 
result  in  the  intended  changes  in  provider  behavior. 
Evaluations  of  the  effect  of  these  systems  on  patient  out- 
comes. rather  than  on  the  process  of  care,  are  more  dif- 
ficult and  more  expensive  to  perfomi.-^*’-^*  Such  studies 
are  clearly  needed,  however,  because  changes  in  the 
process  of  health  care  do  not  necessarily  result  in 
improved  patient  outcomes. 

If  computer-based  reminders  and  guideline  imple- 
mentations are  useful,  why  are  most  health  care  pro- 
fessionals using  paper-based  systems?  There  are  two 
main  reasons.  First,  a computing  infrastructure  to  sup- 
port computer-based  guidelines  is  not  in  place. 
Without  an  electronic  medical  record  and  the  associat- 
ed databases  of  patient  information,  comprehensive 
computer-based  implementations  of  guidelines  are  not 
feasible,  at  least  in  outpatient  situations.  Hospital 
information  systems  often  are  comprehensive,  but — 
with  some  notable  exceptions — few  have  been 
designed  to  incorporate  guidelines. The  current 
computing  infrastructure  in  medicine  is  comparable  to 
that  in  the  airline  industry  before  computer-based 
reservation  systems  or  to  that  in  banking  before  the 
use  of  computer-based  financial  transactions. 

The  second  reason  that  most  health  care  professionals 
are  still  using  paper-based  systems  is  that  there  are  sub- 
stantial technical  challenges  to  the  comprehensive  imple- 
mentation of  computer-based  guidelines.  Implementing 
guidelines  in  electronic  medical  records  requires  devel- 
opers to  design  guidelines  more  carefully  than  they  have 
in  the  past.‘^'  "‘‘  Tierney  and  colleagues  tried  to  implement 
the  Agency  for  Health  Care  Policy  and  Research  guide- 
line for  the  treatment  of  heart  failure'^-’  in  an  electronic 
medical  record  and  made  five  observations:  the  guideline 
definition  of  heart  failure  relied  on  an  echocardiographic 
criterion,  ejection  fraction,  that  was  not  routinely  report- 
ed at  their  institution;  the  algorithm  branch  points  were 
not  defined  clearly  enough  to  enable  computer-based 
implementation;  the  branch  and  decision  points  relied  on 
evidence  (such  as  symptoms,  findings  on  physical  exam- 
ination, or  laboratory  data)  that  was  not  readily  available; 
the  guideline  did  not  consider  comorbid  conditions  or 
concurrent  drug  therapy;  and  there  was  little  discussion 
of  patient  follow-up.'^' 

These  types  of  problems  most  often  occur  because 
language  that  clinicians  are  able  to  interpret  without 
difficulty  is  not  precise  enough  for  a computer.  For 
example,  Tierney  and  colleagues'*^  note  that  an  algo- 
rithm warns  against  using  angiotensin-converting 
enzyme  (ACE)  inhibitors  in  patients  who  have  a “his- 
tory of  adverse  reactions  or  intolerance" — a warning 
that  immediately  leads  to  the  questions,  What  consti- 
tutes an  adverse  reaction?  and  What  is  the  definition  of 
intolerance?  Guideline  developers  must  define  the  rec- 
ommendations in  terms  that  are  specific  and  in  a way 
that  allows  the  recommendations  to  be  programmed 
into  the  information  system.  Thus,  for  a computer  sys- 


tem to  be  able  to  identify  an  adverse  reaction,  the 
developers  must  specify  what  constitutes  an  adverse 
reaction  (for  example,  the  presence  of  persistent  cough 
or  a rise  in  serum  creatinine  levels  above  2.0  mg  per  dL 
[ 180  pmol  per  liter]),  and  the  information  system  must 
have  access  to  necessary  data  (such  as  clinical  history 
and  laboratory  test  information). 

Guideline  implementation  poses  many  technical 
challenges  for  the  developers  of  information  systems. 
Although  a full  discussion  of  these  challenges  is 
beyond  the  scope  of  this  paper,  they  include  the  diffi- 
culty of  capturing  the  required  clinical  data  (such  as  the 
history  of  a cough  in  a patient  treated  with  ACE- 
inhibiting  drugs);  the  lack  of  standards  for  the  devel- 
opment of  medical  vocabularies  and  knowledge  bases; 
the  requirement  for  confidentiality  of  patient  records 
and  information;  the  uncertainty  about  the  legal  liabil- 
ity of  a system  that  makes  (or  erroneously  does  not 
make)  clinical  recommendations;  and  the  difficulty 
posed  by  evaluation  of  the  cost  effectiveness  of  such 
expensive  clinical  information  systems.  Developers 
have  made  progress  in  many  of  these  areas,^^  but  sub- 
stantial research  challenges  remain. 

Developing  Practice  Guidelines 

Suppose  that,  instead  of  just  wanting  to  find  and  use 
guidelines  for  Mr  James’s  care,  you  have  been  asked  by 
Acme  Health  Care  to  help  develop  guidelines  that  would 
promote  high-quality,  cost-effective  care  for  Mr  James 
and  patients  like  him.  What  is  the  best  way  to  proceed? 
One  method  would  be  to  convene  a local  panel  of  experts 
and  try  to  reach  a consensus  regarding  the  best  practices 
for  each  of  Mr  James's  medical  problems.  This  approach, 
perhaps  the  most  common  and  traditional  method  for 
guideline  development,  is  the  fastest  and  least  expensive 
way  to  develop  original  guidelines.  But  what  if,  in  our 
example,  the  director  of  quality  assurance  at  Acme 
Health  Care  has  stated  that  they  only  accept  guidelines 
based  on  “thorough  review  of  the  scientific  literature”? 
Developing  evidence-based  guidelines  requires  doing 
more  than  seeking  expert  consensus;  it  calls  for  the 
review  of  perhaps  thousands  of  studies — a far  larger  task 
than  most  physicians  are  able  to  undertake.  For  example, 
the  guidelines  developed  by  the  AHCPR  required  about 
two  years  of  work  and  substantial  resources. 
Alternatively,  currently  available  guidelines  could  be 
reviewed  and  adapted  for  use  with  Acme  Health  Care — 
an  approach  that  many  institutions  have  adopted. 

The  task  of  producing  guidelines  for  Acme  Health 
Care  illustrates  many  challenges  in  guideline  develop- 
ment. First,  the  evolution  from  consensus-based  guide- 
lines to  evidence-based  guidelines"*'^'*'*  means  that 
guideline  development  now  requires  more  time, 
resources,  and  specialized  expertise  than  in  the  past. 
Review  and  synthesis  of  the  literature  may  require 
expertise  in  meta-analysis,  decision  analysis,  clinical 
epidemiology,  and  cost-effectiveness  analysis.  Thus, 
guidelines  are  likely  to  be  developed  by  large  organiza- 
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Figure  1. — The  figure  is  a schematic  diagram  of  the  decision  model  developed  in  the  Cardiac  Arrhythmia  and  Risk  of  Death  Patient 
Outcome  Research  Team  project. 


tions  that  have  substantial  resources.  Second,  because 
guidelines  will  be  used  in  local  practice  environments 
that  may  differ  substantially  from  one  another,  guide- 
lines often  must  be  tailored  for  use  in  individual  practice 
settings."*^^^  Third,  Acme  Health  Care  (and  other  health 
care  organizations)  needs  a mechanism  for  keeping  its 
guidelines  up  to  date.  In  areas  of  medicine  that  change 
rapidly,  such  as  therapy  for  HIV  disease,  guideline 
recommendations  may  become  obsolete  (or  even  be 
considered  harmful)  in  two  years  or  sooner.  Research 
in  medical  informatics  has  begun  to  address  these,  and 
other,  challenges. 

Reusable  Software  for  Protocol-Based  Care 

One  approach  to  the  problems  inherent  in  guideline 
development  is  to  design  reusable  software  tools  that 
enable  developers  to  rapidly  create  guidelines  or  proto- 
cols. A 10-year  research  program  at  Stanford 
University  led  by  Musen  and  colleagues  has  developed 
a computer  system  known  as  EON  that  provides  such 
tools.'**"^^  These  investigators  have  designed  software 
components  that  perform  a variety  of  functions.  The 
components  generate  patient-specific  treatment  plans 
from  protocol  specifications;  they  process  patient-spe- 
cific data  to  infer  concepts  about  the  time  intervals  for 
treatment;  they  perform  time-oriented  queries  on  a 
time-oriented  patient  database  (for  example,  “Has  a 
patient  had  anemia  during  the  period  in  which  he  was 
treated  with  zidovudine?”);  and  they  facilitate  the 
acquisition  and  maintenance  of  protocol  or  guideline 
knowledge  so  processing  is  efficient  for  both  clinical 
experts  and  computers.  The  researchers  used  EON  to 
implement  a computer-based  medical  record  system 
that  offers  advice  regarding  the  care  of  patients  who 
have  HIV  disease,^'^  and  they  recently  demonstrated  the 
rapid  development  of  a prototype  application  to  sup- 
port care  for  patients  who  have  breast  cancer.  The  tools 
developed  in  this  project  have  the  potential  to  make  the 
development  of  protocols  faster  and  less  expensive. 
They  would  enable  developers  to  reuse  software  com- 


ponents and  build  protocols  using  graphical  tools  that 
are  linked  to  knowledge  bases  and  that  contain  infor- 
mation about  specific  diseases  and  treatments. 

Decision  Models  as  an  Aid  to  Guideline  Development 

A second  promising  area  of  research  involves  the 
creation  of  analytic  tools  to  help  develop  guideline 
recommendations.  Decision  models  are  created  as  for- 
mal representations  of  decision  problems  and  include 
the  alternative  treatments  or  tests,  the  probability  of 
intervening  chance  events,  and  the  value  of  health  and 
economic  outcomes. Decision  models  enable 
developers  to  structure  guideline  problems  systemati- 
cally,^* to  prioritize  information  acquisition,^^  to 
develop  site-specific  guidelines,"^^  and  to  evaluate  the 
cost-effectiveness  of  the  explicit  incorporation  of 
patient  preferences. 

An  example  of  how  decision  models  can  provide  the 
foundation  for  guideline  development  is  the  Cardiac 
Arrhythmia  and  Risk  of  Death  Patient  Outcome 
Research  Team  project,  a five-year  multi-institutional 
project  designed  to  assess  the  effects  of  strategies  to  pre- 
vent sudden  cardiac  death  on  length  of  life,  quality  of 
life,  and  costs.^’’^^  This  project  developed  a decision 
model  that  assesses  the  cost-effectiveness  of  using  the 
implantable  cardioverter  defibrillator  (ICD),  compared 
with  drug  therapy,  to  prevent  sudden  cardiac  death.  As 
shown  schematically  in  Figure  1,  the  treatment  model 
uses  information  about  the  risk  of  death  from  various 
causes,  the  efficacy  of  therapy,  and  patient  preferences 
to  assess  the  effectiveness  and  cost-effectiveness  of 
alternative  therapies.  The  resulting  estimates  provide  a 
scientific  foundation  for  the  development  of  guidelines. 
(A  detailed  explanation  of  this  model,  with  evidence 
tables  that  summarize  the  pertinent  literature,  is  available 
on  the  Web  at  http://www-smi.stanford.edu/projects/scd/. 
This  site  is  designed  to  enable  clinicians,  policymakers, 
and  guideline  developers  to  examine  the  assumptions, 
evidence,  and  model  structure  used  to  evaluate  strategies 
to  prevent  sudden  cardiac  death. 
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In  addition,  a recently  developed  method  enables 
users  at  remote  sites  to  access  the  model  to  perform 
analyses  via  the  Web.^^  Thus,  a guideline  developer  at  a 
remote  site  can  change  model  inputs  to  reflect  local  cir- 
cumstances and  can  determine  whether  such  changes 
warrant  the  development  of  different  guideline  recom- 
mendations. If  they  do,  the  developer  can  create  a site- 
specific  guideline.  The  ability  to  disseminate  a decision 
model  (or  to  have  it  used  remotely  over  the  Web)  would 
provide  local  developers  with  a tool  to  evaluate  the  need 
for  such  guidelines;  previous  analyses  indicate  that  the 
development  of  site-specific  guidelines  can  be  notice- 
ably advantageous."^^  Thus,  as  shown  in  Figure  2,  a cen- 
trally located  guideline  resource,  such  as  a professional 
organization  or  a governmental  agency,  could  develop 
both  a guideline  and  a decision  model  and  disseminate 
each  to  potential  users.  The  users  could  then  modify  the 
guideline  using  the  decision  model  as  an  aid. 

To  facilitate  the  development  of  such  site-specific 
guidelines,  Sanders  and  colleagues  are  designing  a 
computer-based  tool  that  automatically  generates  anno- 
tated clinical  algorithms  from  decision  models  (Figure 
3).  Because  the  system  uses  a decision  model  to  create 
the  algorithm,  it  will  be  useful  for  only  the  subset  of 
guidelines  that  are  based  on  decision  models.  A deci- 
sion model,  however,  does  not  contain  all  of  the  infor- 
mation needed  to  develop  an  annotated  algorithm.  The 
system  therefore  prompts  the  developer  of  the  decision 
model  to  supply  additional  information — such  as  the 
objective  of  the  guideline,  the  intended  target  popula- 
tion, the  assumptions  underlying  the  decision  model, 
and  the  relevant  clinical  definitions.  By  denoting  the 
perspective  of  the  underlying  decision  model,  the  sys- 
tem also  highlights  the  important  distinction  between 
guidelines  developed  from  the  perspective  of  society,  of 
a health  plan,  or  of  individual  patients.  Such  a distinc- 
tion is  particularly  important  if  a guideline  is  based  on 
a cost-effectiveness  analysis. 

Looking  Ahead 

Will  medical  informatics  make  developing,  finding, 
and  using  guidelines  easier?  Innovative  use  of  the  World 
Wide  Web  should  continue  to  improve  the  accessibility 
of  guidelines.  Guideline  use  should  become  easier  as 
developers  integrate  guidelines  within  information  sys- 
tems and  electronic  medical  records.  Well-integrated 
systems  eventually  should  make  the  problem  of  finding 
guidelines  a historical  footnote.  Integrated  systems  will 
determine  for  each  patient  the  guidelines  that  apply  and 
then  prompt  the  clinician.  Figure  4 shows  a hypothetical 
system  that  has  noted  potentially  applicable  guideline- 
based  interventions  for  Mr  James;  the  system  enables 
the  clinician  to  reject  or  accept  the  recommendations. 
For  example,  if  a clinician  believed  that  the  recommen- 
dation of  using  an  ACE-inhibiting  drug  was  appropriate, 
he  or  she  would  check  the  “agree”  checkbox,  which 
would  lead  to  a menu  calling  for  the  choice  of  a specific 
drug  and  dose.  The  system  would  then  electronically 


send  the  prescription  to  the  pharmacy.  Such  a system 
would  also  have  hyperlinks  to  explanations  of  the 
guideline  recommendations,  the  guidelines  themselves, 
and  associated  relevant  studies.  The  goal  of  this  system 
is  to  provide  information  that  physicians  need  to  care 
for  patients — when  the  physician  needs  the  informa- 
tion— and  decrease  the  time  it  takes  to  process  and  act 
on  that  information. 

What  must  happen  before  such  systems  can  become 
available?  An  informatics  infrastructure — comprehen- 
sive electronic  medical  records  or  information  systems — 
must  become  widely  available.  Medical  vocabularies 
must  become  sufficiently  standardized,  to  ensure  that  an 
information  system  can  understand  the  meaning  of  and 
relationships  between  medical  terms.  Guideline  develop- 
ers must  produce  guidelines  that  are  precise  enough  in 
their  recommendations  to  be  encoded  in  information 
systems.  The  developers  of  integrated  guideline  systems 
must  choose  the  guidelines  that  the  system  uses,  which 
is  a potentially  formidable  task.  The  system,  based  on 
patient-specific  data,  would  need  to  dynamically  deter- 
mine which  of  the  possibly  relevant  guidelines  are  most 
appropriate  for  a specific  patient.  Such  a system  would 
have  to  include  methods  to  prioritize  guideline  recom- 
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Figure  2. — The  figure  provides  a schematic  diagram  of  an 
approach  to  the  development  of  site-specific  clinical  guidelines. 
A centralized  guideline  development  resource,  with  necessary 
expertise  in  evidence  synthesis,  develops  a decision  model  and 
guideline  and  disseminates  both  to  local  sites  (Clinics  A,  B,  and 
C).  The  local  sites  use  site-specific  information  about  their 
patient  populations  and  practice  settings,  in  conjunction  with 
the  decision  model,  to  evaluate  whether  the  guideline  recom- 
mendations require  modification  at  each  site.  The  local  sites  pro- 
vide feedback  to  the  centralized  guideline  development  center 
on  the  success  of  implementation,  the  modifications  that  were 
needed  for  local  implementation,  and  the  effect  of  guideline 
implementation  on  health  and  economic  outcomes. 
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Figure  3. — This  figure  illustrates  the  computer  interface  of  a Web-based  system  for  tailoring  clinical  practice  guidelines  (CPGs)  for 
local  clinical  settings.  This  system,  under  development  at  Stanford  University,  enables  a guideline  developer  at  a remote  site  to  access 
a decision  model  and  change  the  value  of  input  variables.  The  figure  shows  a screen  used  to  update  a guideline  for  staging  non-small 
cell  lung  cancer.  The  local  developer  can  change  the  value  of  input  variables  for  the  previous  probability  of  mediastinal  metastases 
and  the  sensitivity  and  specificity  of  computed  tomography  (CT)  or  mediastinoscopy,  among  others. 


mendations  and,  potentially,  reconcile  those  that  con- 
flict. Institutions  that  use  these  systems  will  likely 
require  the  development  of  policies  that  address  not 
only  the  monitoring  of  compliance  with  guidelines, 
but  the  effect  of  noncompliance  on  the  clinician’s  lia- 
bility. Although  these  challenges  are  substantial,  sys- 
tems that  exist  today  have  already  solved  many  of 
these  problems. 

Informatics  tools  for  developing  guidelines  should 
become  more  widespread  and  more  useful.  A promising 
model  for  guideline  development  is  to  use  a centralized 
resource  (such  as  a professional  organization,  a govern- 
ment agency,  or  a managed-care  group)  to  develop 
guidelines;  this  resource,  in  turn,  would  provide  tools  to 
help  users  modify  the  guidelines  appropriately  for  their 
practice  settings,  organizational  requirements,  and 
patient  populations.  A centralized  resource  may  be  use- 
ful because  expertise  in  evidence  synthesis  is  expensive 
and  scarce.  Such  expertise  alone  is  not  enough;  develop- 
ers at  a centralized  resource  may  not  be  adequately 
informed  about  the  varied  clinical  settings  in  which  the 
guideline  will  be  implemented.  A substantial  challenge 
for  investigators  will  be  to  develop,  based  on  current 
research  tools,  aids  to  guideline  development  that  are 
practical  and  that  help  users  tailor  guidelines  to  their 
practice  settings. 
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Figure  4. — A hypothetical  information  system  that  provides  guideline  recommendations  for  Mr  James  automatically.  This  system 
would  use  patient-specific  information  about  Mr  James  to  determine  the  guideline  recommendations  that  are  applicable.  If  the  clin- 
ician accepted  a recommendation,  the  information  system  could  order  the  appropriate  intervention  automatically. 
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Nitric  Oxide  and  Septic  Shock 

From  Bench  to  Bedside 

SARAH  J.  KUHL,  MD,  PhD,  and  HENRY  ROSEN,  MD,  Seattle,  Washington 


Refractory  hypotension  with  end-organ  hypoperfusion  is  an  ominous  feature  of  inflammatory  shock. 
In  the  past  fifteen  years,  nitric  oxide  (a  diffusible,  short-lived  product  of  arginine  metabolism)  has 
been  found  to  be  an  important  regulatory  molecule  in  several  areas  of  metabolism,  including  vascular 
tone  control.  Vascular  endothelial  cells  constitutively  produce  low  levels  of  nitric  oxide  that  regulate 
blood  pressure  by  mediating  adjacent  smooth-muscle  relaxation.  In  an  inflammatory  shock  state,  cy- 
tokines, like  interleukin-1  and  tumor  necrosis  factor-a,  induce  a separate,  high-output  form  of  the  en- 
zyme that  synthesizes  nitric  oxide  in  both  endothelial  and  smooth-muscle  cells.  The  ensuing  high  rates 
of  nitric  oxide  formation  result  in  extensive  smooth-muscle  relaxation,  pressor  refractory  vasodilation, 
and — ultimately — shock.  The  concept  of  the  pathogenesis  of  inflammatory  shock  explains  many  limi- 
tations of  current  therapies  and  may  foster  the  development  of  new  interventions  to  mitigate  the  ef- 
fects of  nitric  oxide  overproduction  in  this  syndrome. 

(Kuhl  SJ,  Rosen  H.  Nitric  oxide  and  septic  shock — from  bench  to  bedside.  West  J Med  1 998;  1 68:1 76-1 81 ) 


Septic  shock  remains  a clinical  problem  with  high 
mortality  rates,  and  therapy  is  mainly  supportive.  We 
review  the  evidence  for  the  role  of  nitric  oxide  in  medi- 
ating the  hypotensive  features  of  septic  shock. 
Therapeutic  implications  are  then  discussed. 

Case  Presentation 

A 72-year-old  man  with  insulin-dependent  diabetes 
mellitus  was  brought  to  the  emergency  department.  He 
had  been  in  his  usual  state  of  health  on  the  evening 
before  admission,  but  was  confu.sed  and  unable  to  get 
out  of  bed  the  following  morning.  On  physical  exami- 
nation, the  patient  was  stuporous  and  disoriented.  His 
blood  pressure  was  95/50  mm  of  mercury;  regular 
pulse,  110  beats  per  minute;  and  temperature,  38.3°C 
(101°F).  Respiration  was  shallow  at  a rate  of  22  per 
minute.  His  leukocyte  count  was  12,000,  with  a left 
shift;  a urine  gram  stain  identified  many  leukocytes  and 
gram-negative  rods  per  high  power  field.  Despite  broad 
spectrum  antimicrobial  therapy,  vigorous  volume  resus- 
citation, and  intravenous  vasopressors,  his  condition 
continued  to  deteriorate;  he  experienced  a further  drop 
in  blood  pressure,  the  onset  of  adult  respiratory  distress 
syndrome,  and  oliguria.  The  patient  died  with  cardiac 
arrhythmia.  Blood  cultures  grew  Escherichia  coli,  sus- 


ceptible to  all  antibiotics  that  had  been  administered. 
Results  of  a postmortem  examination  showed  multiple 
organ  failure  consistent  with  prolonged  hypotension 
and  sepsis.  No  additional  predisposing  factors  to  infec- 
tion were  discovered. 

The  Spectrum  of  Sepsis 

The  patient’s  initial  presentation — which  included 
fever,  tachycardia,  and  hypotension — and  his  progres- 
sion to  pressor-refractory  shock  with  multiple  organ 
failure  represents  the  continuum  of  the  systemic 
inflammatory  response  to  various  agents.  Gram-posi- 
tive and  noninfectious  agents  can  produce  a syndrome 
with  characteristics  indistinguishable  from  those  of 
classic  gram-negative  sepsis;  the  syndrome  has  thus 
been  named  the  systemic  inflammatory  response  syn- 
drome (SIRS).'  Table  1'  describes  the  progression  of 
SIRS  manifestations,  from  abnormal  vital  signs  and  an 
elevated  or  decreased  leukocyte  count  or  bandemia, 
through  various  degrees  of  end-stage  organ  dysfunc- 
tion and  pressor  refractory  hypotension.  Our  patient 
presented  at  a point  late  in  this  progression,  and  med- 
ical intervention  was  unsuccessful.  A prominent  fea- 
ture of  septic  shock — severe  refractory  hypotension 
and  its  possible  relationship  with  the  newly  recognized 
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ABBREVIATIONS  USED  IN  TEXT 

LBP  = LPS  binding  protein 

SIRS  = systemic  inflammatory  response  syndrome 

NO-  = nitric  oxide 

NOS  = NO-  synthase 

IL  = interleukin 

TNF-a  = tumor  necrosis  factor 

LPS  = lipopolysaccharide 

IFN--Y  = interferon  gamma 


vasoregulatory  molecule,  nitric  oxide  (NO) — will  be 
the  focus  of  this  review. 

Normal  Vasoregulatory  Properties  of  NO- 

The  discovery  of  NO-  as  a human  regulatory  mole- 
cule is  relatively  recent.  In  1980,  Furchgott  and 
Zawadzki^  found  that  the  ability  of  acetylcholine  to 
dilate  arteries  was  dependent  on  a short-lived,  low-mol- 
ecular weight  product  of  endothelial  cells,  designated 
endothelium-derived  relaxation  factor  (Figure  1).  In 
1987,  endothelium-derived  relaxation  factor  was  report- 
ed to  be  NO-.^  Until  that  point,  the  inorganic  oxides  of 
nitrogen  were  thought  to  have  little  or  no  role  in  normal 
human  physiology.  We  now  recognize  that  endothelial 
cells  continuously  produce  low  levels  of  NO-  to  main- 
tain normal  vascular  tone,  and  we  have  observed  agents 
that  diminish  endothelial  production  of  NO-  to  cause 
hypertension  and  vasoconstriction.'^  Furthermore,  phar- 
macologic vasodilators,  such  as  sodium  nitroprusside 
and  nitroglycerin,  are  believed  to  exert  their  effects 
through  the  formation  of  NO-.^ 

NO-Chemistry  and  Cell  Biology 

NO-  is  unstable  and  has  a life  span  of  a few  seconds. 
Because  of  its  short  half-life,  the  effects  of  NO-  must 


occur  over  short  distances,  and  biologically  active  NO- 
must  be  synthesized  either  within  the  cell  (autocrine)  or 
by  cells  nearby  (paracrine).  In  aqueous  solutions,  such 
as  plasma,  NO-  is  oxidized  mainly  to  nitrite,^'^  which,  in 
the  presence  of  hemoglobin,  is  quickly  oxidized  to 
nitrate.  Some  of  the  physiologic  characteristics  of  NO- 
are  related  to  its  ability  to  bind  to  heme.  The  binding  of 
NO-  to  heme  in  hemoglobin  results  in  the  accelerated 
degradation  of  NO-  to  nitrate,  a feature  that  may  further 
limit  the  lifespan  of  NO-  in  the  bloodstream.  The  bind- 
ing of  NO-  to  the  heme  of  guanylate  cyclase,  a smooth- 
muscle  enzyme,  accelerates  the  conversion  of  guanosine 
triphosphate  to  cyclic  guanosine  monophosphate.  The 
resulting  increased  levels  of  cyclic  guanosine 
monophosphate  apparently  mediate  muscle  cell  relax- 
ation in  a manner  that  is  not  well  characterized.^ 

Physiologic  NO-  is  synthesized  from  arginine  by  an 
enzyme  complex  called  NO-  synthase  or  NOS  (Figure  2). 
Three  distinct  NOS  enzyme  complexes  have  been 
described.  Neuronal  nitric  oxide  synthase  (nNOS)  is 
found  in  cells  of  the  central  nervous  system  cells  and  is 
thought  to  support  a neurotransmitter  function.  A sec- 
ond— constitutive  NOS  (cNOS) — is  in  endothelial  cells 
and  is  thought  to  play  a role  in  the  maintenance  of  nor- 
mal vascular  tone.  The  third  is  a high  output,  inducible 
enzyme  called  inducible  NOS  (iNOS);  this  complex  is 
found  in  many  cell  types  but  particularly  endothelial  and 
vascular  smooth-muscle  cells.  It  is  proposed  that  iNOS  is 
the  enzyme  that  plays  a major  role  in  septic  hypotension. 

Increased  NO-  Synthesis  in  Inflammatory  States 

Several  observations  indicate  that  nitrate  produc- 
tion increases  in  humans  in  inflammatory  states.  In  a 
study  of  normal  nitrate  excretion  in  humans,*  one 
study  subject  serendipitously  acquired  infectious  diar- 
rhea and  simultaneously  exhibited  increased  nitrate 
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Figure  1. — The  figure  illustrates  endothelium-derived  relaxation 
factor.  Slices  of  rat  aorta  (aortic  ring)  can  be  induced  to  dilate 
by  treatment  with  acetylcholine  (A  Ch,  dilated  ring).  Furchgott 
and  Zawadzki  observed  that  this  effect  resulted  from  acetyl- 
choline stimulation  of  endothelial  cells  to  produce  a short-lived 
diffusible  factor  that  induced  relaxation  of  the  aortic  smooth- 
muscle  cell  (SMC)  layer.  The  factor — designated  endothelium- 
derived  relaxation  factor — has  been  determined  to  be  NO-. 
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Figure  2. — This  figure  shows  nitric  oxide  synthases  (NOS), 
intracellular  enzyme  complexes  that  oxidize  a nitrogen  from  the 
guanidino  group  of  L-arginine  to  form  L-citrulline  and  nitric 
oxide.  The  asterisked  hydrogen  molecules  (and  their  associated 
nitrogens)  are  thought  to  be  chemically  equivalent. 
Replacement  of  one  or  more  of  these  hydrogens  with  bulkier 
hydroxyl  or  methyl  groups  produces  competitive  inhibitors  of 
the  NOS  enzymes.  D-arginine  is  also  an  inhibitor.  NOS  enzymes 
differ  in  their  cellular  distribution,  vigor  of  NO-  production,  and 
whether  they  are  constitutively  present  or  require  induction. 
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TABLE  1 —Definitions 


Systemic  inflammatory  response  syndrome  (SIRS) 

Premonitory  SIRS: 

Abnormal  vital  signs: 

tachypnea,  tachycardia,  hyper-  or  hypothermia 

Early  SIRS: 

Above  plus  evidence  of  early  end  organ  dysfunction: 
oliguria,  hypoxemia,  confusion,  elevated  lactate. 

SIRS  with  hypotension: 

Above  plus  hypotension  responsive  to  fluid  resuscitation 
or  pressor  agents. 

Refractory  hypotension; 

SIRS  with  hypotension  unresponsive  to  fluid  resuscitation 
or  pressor  agents. 

Sepsis  and  septic  shock  are  SIRS  resulting  from  infection. 


excretion.^  A second  study'®  evaluated  nitrate  biosyn- 
thesis in  renal  cell  carcinoma  and  melanoma  patients 
who  were  receiving  high-dose  interleukin-2  therapy, 
which  frequently  produces  a febrile,  hypotensive  state 
similar  to  septic  shock.  Nitrate  excretion  increased 
dramatically  in  these  patients;  the  nitrate  was  derived 
from  the  same  nitrogens  of  arginine  that  would  be 
acted  upon  by  the  NOS  enzyme  complex.  Another 
study"  showed  that  in  patients  with  septic  shock,  plas- 
ma nitrite  and  nitrate  concentrations  are  increased  and 
correlate  directly  with  endotoxin  concentration  and 
cardiac  output.  The  same  concentrations  correlate 
inversely  with  systemic  blood  pressure,  consistent 
with  the  role  of  NO-  as  a mediator  of  the  hemodynam- 
ic disturbances  in  sepsis. 

Inducible  NO-  Synthase 

Cytokines  that  are  prominent  in  mediating  the  sep- 
sis syndrome,  such  as  tumor  necrosis  factor  (TNF-a) 
and  interleukin-1  (IL-1),  induce  the  production  of 
iNOS.  Endothelial  cells  constitutively  generate  low 
levels  of  NO-  from  cNOS,  but  they  will  respond  to 
cytokines  with  iNOS  synthesis  and  increased  NO-  pro- 
duction. Vascular  smooth-muscle  cells  ordinarily  lack 
NOS  activity;  however,  they  can  be  induced  by  TNF-a 
and  interleukin- 1 to  form  large  amounts  of  iNOS.  A 
major  distinction  between  iNOS  and  cNOS  is  the 
amount  of  NO-  that  is  produced.  The  production  of 
NO-  from  iNOS  may  be  as  much  as  1000-fold  greater 
than  the  usual  levels  that  result  from  cNOS.  The 
enzyme  requires  hours  to  appear,  however,  because 
iNOS  induction  requires  new  protein  synthesis.  Once 
induced,  the  iNOS  enzyme  is  likely  to  persist  for  many 
hours  to  days.  The  high  levels  of  NO-  formed  by  this 
enzyme  result  in  smooth-muscle  cell  relaxation 
(vasodilatation)  refractory  to  commonly  used  pressor 
agents. These  features  make  iNOS  induction  an 


TABLE  2— Therapy  for  Refractory  Septic  Shock 
Corticosteroids 

Endotoxin 

antibody 

IL-1  and  other  cytokines 
antibody 

receptor  antagonists  (IL-1  ra) 
soluble  receptor 

TNF-a 

antibody 

receptor  antagonist 
soluble  receptor 

Nitric  oxide  synthase 

competitive  inhibitors  (L-NMMA,  L-NAME) 
Prostaglandin  inhibitors  (Ibuprofen) 

Adhesion  molecule  antagonists 
Pentoxyfylline 


appealing  prospect  for  mediating  the  pressor  refractory 
hypotension  that  appears  several  hours  into  the  devel- 
opment of  the  sepsis  syndrome. 

A Set  of  Models  for  Septic  Hypotension 

Gram-negative  sepsis.  Gram-negative  bacteria  such 
as  E.  coli  have  an  endotoxin  or  lipopolysaccharide  (EPS) 
component  to  their  outer  membrane.  EPS  released  into 
the  circulation  may  be  bound  by  a specific  protein — 
lipopolysaccharide  binding  protein  (EBP).  The  EBP-EPS 
complex  is  recognized  by  macrophages,  which  causes  it 
to  secrete  potent  cytokines  (including  TNF-a  and  inter- 
leukin- 1 ).  In  addition,  EPS  can  stimulate  lymphocytes  to 
produce  interferon  gamma  (IFN-y),  which  intensifies  the 
macrophage  output  of  TNF-a  and  interleukin- 1.  The 
amount  of  the  mediators  produced  by  the  macrophage 
presumably  depends  on  the  intensity  of  the  stimulus.  It  is 
possible  that,  in  extreme  manifestations,  the  output  of 
TNF-a  and  interleukin- 1 is  so  great  that  it  produces  an 
overwhelming  induction  of  iNOS  in  vascular  endothelial 
and  smooth-muscle  cells;  this  would  result  in  pressor- 
refractory,  long-lived,  severe  vasodilatation. 

Gram-positive  sepsis.  Bacterial  products,  including 
superantigens,  of  gram-positive  organisms  may  induce 
the  massive  activation  of  host  lymphocytes,  which  then 
produce  cytokines  such  as  interleukin-2  and  IFN-y  that, 
in  turn,  stimulate  macrophages."’-'"'  It  has  been  proposed 
that  some  products  of  the  gram-positive  cell  wall  inter- 
act with  EBP  in  the  same  manner  as  endotoxin  to  pro- 
duce effects  similar  to  EPS-EBP.'^  In  animals. 
Staphylococcus  aureus  cell  wall  components  peptido- 
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Figure  3. — This  figure  illustrates  models  for  induction  of  pressor  refractory  hypotension  in  the  systemic  inflammatory  response  syn- 
drome (SIRS).  Classic  gram-negative  shock  models  focus  on  the  role  of  endotoxins  (libopolysaccharide,  or  LPS)  that  activate  T lym- 
phocytes to  secrete  cytokines.  Interleukin-2  (IL-2)  stimulates  T-cell  proliferation.  lnterferon--v  (IFN-y)  activates  macrophages  to  secrete 
interleukin-1  (IL-1)  and  tumor  necrosis  factor  (TNF-a).  LPS  acts  synergistically  with  IFN-y  to  enhance  interleukin-1  and  TNF-a  secre- 
tion. Interleukin-1  and  TNF-a  induce  the  synthesis  of  potent  long-lived  nitric  oxide  synthase  (iNOS)  in  endothelial  and  vascular 
smooth-muscle  cells  where  high  local  levels  of  NO-  mediate  pressor  refractory  vasodilatation.  Cram-positive  bacterial  products,  includ- 
ing superantigens,  are  also  capable  of  producing  indiscriminate  T-cell  activation  leading  to  induction  of  iNOS  by  a similar  pathway. 
Finally,  other  noninfectious  agents  that  produce  severe  SIRS  may  use  these  same  pathways  to  induce  iNOS,  or  they  conceivably  could 
induce  iNOS  directly. 


glycan  and  lipoteichoic  acid  act  together  to  release  TNF- 
a and  IFN-y  and  cause  shock  with  iNOS  expression.'^ 

SIRS  not  clearly  associated  with  microbes.  The 
experimental  basis  for  the  induction  of  SIRS  by  nonin- 
fectious agents  such  as  trauma  or  toxins  is  even  less 
developed.'^  It  is  not  difficult,  however,  to  envision  mas- 
sive cytokine  induction  via  these  agents  as  well.  A wide 
variety  of  stimuli  can  contribute  to  a final  common  path- 
way of  iNOS  induction  and  the  resulting  refractory 
hypotension.  The  models  for  the  induction  of  SIRS  are 
summarized  in  Figure  3. 

Therapeutic  Considerations 

Although  much  work  is  needed  to  confirm  and 
extend  these  pathophysiologic  concepts,  the  above  evi- 
dence suggests  new  approaches  to  the  treatment  and  pre- 
vention of  sepsis.  Newly  developed  pharmaceutical  and 
biotechnology  agents  have  led  to  a variety  of  options 
(Table  2).  Those  with  the  most  extensive  history  are  glu- 
cocorticoids, which  recently  have  been  shown  to 
increase  the  cellular  content  of  a cytosolic  protein  IkB 
(I-kappaB)'*  '®  that  inhibits  the  induction  of  inflammato- 
ry cytokines  in  resting  macrophages.  Corticosteroids  can 
thus  prevent  cytokine  activation  of  macrophages;  how- 


ever, it  is  expected  that  they  would  have  little  effect  if 
given  after  macrophage  activation — which  is  the  cir- 
cumstance that  occurs  in  clinically  detectable  sepsis.  In 
studies  involving  sepsis  in  animals,  glucocorticoids  have 
long  been  recognized  as  effective,  especially  when  given 
before  a bacterial  or  lipopolysaccharide  (LPS)  chal- 
lenge. (No  overall  benefit  has  been  demonstrated  in 
human  trials.^®)  Prostaglandin  inhibitors  such  as  ibupro- 
fen  improve  survival  in  animals  when  given  before  the 
onset  of  sepsis.  In  a human  trial,  ibuprofen  did  not  pre- 
vent the  development  of  shock  or  acute  respiratory  dis- 
tress syndrome,  and  it  did  not  improve  survival.^' 

Clinical  trials  with  antibodies  to  LPS  or  cytokines 
have  been  equally  disappointing.  Initial  trials  with 
human  antiserum  to  a mutant  strain  J5  of  E.  coli  showed 
improved  survival  rates  in  patients  with  gram-negative 
bacteremia  or  focal  gram-negative  infections.^^  The 
human  biologic  product,  however,  carries  a risk  of  trans- 
mission of  infectious  agents  that  precludes  this 
approach.  Monoclonal  antibodies  to  endotoxin  were 
thus  developed;  the  murine  monoclonal  antibody 
and  the  humanized  murine  monoclonal  antibody  HA- 
lA^''  were  shown  to  be  safe.  Phase  III  trials  with  HA- 
lA^^  and  failed  to  show  a significant  reduction  in 

mortality  rates,  although  E5  apparently  provided  some 
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protection  from  the  development  of  the  adult  respiratory 
distress  syndrome.  Antibodies  to  TNF-a  also  did  not 
show  a significant  reduction  in  mortality  rates  in  septic 
shock. Increased  interleukin-6  was  a poor  prognostic 
indicator  for  mortality  rates,  however,  and  interleukin-6 
levels  decreased  with  anti-TNF-a  treatment.  A natural- 
ly occurring  receptor  antagonist  for  interleukin- 1 (IL- 
Ira)  has  been  produced  in  large  amounts  by  recombinant 
technology,  but,  again,  a phase  III  trial  showed  no  sur- 
vival-related benefit.-^  The  levels  of  a naturally  occur- 
ring soluble  decoy  receptor  for  tumor  necrosis  factor 
increased  in  critically  ill  patients.  In  addition,  in  a dou- 
ble-blind placebo-controlled  trial,  the  treatment  of 
patients  in  septic  shock  with  a fusion  protein  that  links 
the  TNF-a  receptor  to  an  immunoglobulin  base  (Fc  of 
IgGl)  showed  increased  mortality  rates  at  the  higher 
doses  employed  in  the  study.^°  In  summary,  treatment 
with  polyclonal  antibodies  appears  to  be  more  effica- 
cious than  treatment  with  monoclonal  antibodies,  but  it 
is  impractical.  Some  of  the  monoclonal  antibodies  did 
bind  to  the  target,  but  they  did  not  neutralize  its  activity. 
The  antibodies  work  better  earlier  in  the  infection.  The 
treatment  of  sepsis  with  anticytokine  antibodies  has 
reminded  us  of  the  complexity  of  the  cytokine  network: 
no  single  cytokine  mediates  sepsis.  Treatment  with  a 
mixture  of  monoclonal  antibodies  against  several 
cytokines  may  be  more  effective. 

Other  therapeutic  possibilities  include  the  natural 
compound,  leukocyte  bactericidal-permeability  increas- 
ing protein.  This  compound  can  compete  with  LBP  for 
LPS  without  producing  macrophage  activation.  The 
exogenously  added  leukocyte  bactericidal-permeability 
increasing  protein  is  hoped  to  bind  LPS  before  it  can  bind 
to  LBP  and  activate  macrophages.^'  Other  antagonists  of 
the  inflammatory  response  that  have  been  suggested  and 
tried  include  molecules  that  block  the  adhesion  of 
inflammatory  cells  to  vascular  endothelium  (thus  block- 
ing their  emigration  into  tissue)  and  molecules  that 
antagonize  TNF-a.  Each  of  these  strategies  currently 
appears  to  have  a common  limitation:  if  the  intervention 
is  undertaken  after  the  iNOS  has  been  activated,  there  is 
little  that  can  be  done  to  reverse  the  ongoing  activity  of 
this  potent  vasodilating  system. 

In  animal  models  of  sepsis,  it  is  possible  to  administer 
an  antagonist  before,  at  the  time  of,  or  even  shortly  after 
administering  the  septic  stimulus  and  still  achieve  sub- 
stantial efficacy,  as  was  observed  with  corticosteroids. 
The  inherent  delays  in  the  recognition  of  sepsis  in  patients 
often  result  in  late  interventions  when  sepsis  is  at  a well- 
advanced  stage.  By  the  time  the  patient  is  hypotensive,  at 
which  point  nornial  compensatory  vasoregulatory  mecha- 
nisms would  be  exhausted,  iNOS  may  be  expressed 
extensively.  This  view  of  clinical  sepsis,  although  highly 
speculative,  strengthens  the  observation  that  many  inter- 
ventions that  are  effective  in  preliminary  controlled  stud- 
ies using  animals  are  substantially  less  effective — or  are 
even  counterproductive — in  the  clinical  arena. 

Considering  the  emerging  role  for  NO-  in  mediating 
.septic  hypotension,  are  iNOS  antagonists,  such  as  arginine 


analogues  (Figure  3),  valuable  in  septic  hypotension  man- 
agement? Clinical  experience  is  scant.  Petros^*  described 
the  NOS  inhibitor  treatment  of  two  septic  patients  who 
were  in  extremis.  Although  neither  patient  was  expected  to 
survive,  one  did;  both  patients  seemed  to  have  positive 
pressor  respon.ses  to  the  arginine  analogues.  In  a second 
placebo-controlled  study,^^  which  involved  twelve  individ- 
uals, an  arginine  analogue  was  again  an  effective  pressor 
but  was  unfortunately  associated  with  diminished  cardiac 
output  and  continued  high  mortality  rates.  Another  argi- 
nine analogue  administered  to  eight  patients  with  the 
sepsis  syndrome  produced  increased  blood  pressure  and 
cardiac  output,  as  well  as  systemic  vascular  resistance 
and  pulmonary  vascular  resistance.'"'  These  changes 
could  be  reversed  by  the  administration  of  L-arginine.^'' 
Two  preliminary  reports  of  phase  I dose-escalating  safety 
studies  of  the  NOS  inhibitor  N-methyl-L-arginine  in  13 
and  32  patients  in  septic  shock-’^  showed  decreased  vaso- 
pressor requirements  and  no  adverse  effects. 

Why  have  the  results  with  NO-  antagonists  been  dis- 
appointing thus  far?  NO-  is  an  important  mediator  of 
neurotransmission.  It  is  also  used  to  maintain  the 
splanchnic  circulation,  and  it  functions  to  regulate  pul- 
monary blood  flow.  NO-  inhibits  platelet  aggregation, 
which  may  be  beneficial  during  hypoperfusion,  at  which 
time  there  is  slow  blood  flow  and  a tendency  to  clot.  NO- 
is  an  important  mediator  of  many  essential  physiologic 
functions;  complete  inhibition  of  NO-  syntheses  might 
well  be  expected  to  have  adverse  effects. 

A reasonable  goal  of  therapy  thus  could  be  to  partial- 
ly inhibit  NO-  production — achieving  localized,  as 
opposed  to  global,  inhibition.  A global  inhibition  of  all 
NOS  enzyme  complexes  would  have  to  be  administered 
with  extreme  care.  In  one  trial  using  animals  to  study 
endotoxic  shock,  a beneficial  effect  of  NO-  antagonists 
could  only  be  observed  in  a relatively  narrow  dose 
range,  and  higher  doses  were  associated  with  increased 
mortality  rates.'®  In  another  study  using  animals,  LPS- 
induced  hypotension  and  death  were  observed  in  mice 
genetically  deficient  in  iNOS.  Heterozygotes  had  an 
intermediate  amount  of  LPS-induced  hypotension  and 
also  survived.-^®  This  suggested  that  a specific  iNOS 
inhibitor  (without  complete  inhibition  of  the  enzyme) 
might  be  a substantial  benefit.  Alternatively,  the  devel- 
opment of  a localized  inhibitor  of  all  nitric  oxide  syn- 
thases in  the  vascular  bed  could  be  useful  in  treating  the 
hypotension  of  septic  shock. NO-  antagonists  may  be 
particularly  useful  in  vasopressor  refractory  shock 
because  of  the  paucity  of  other  effective  treatment. 

Future  directions  for  the  therapy  of  septic  shock  may 
include  a search  for  more  specific  inhibitors  of  iNOS  that 
allow  continued  function  of  the  constitutive  endothelial 
and  neural  NO-  synthases.  Another  possibility  is  to  search 
for  guanylate  cyclase  inhibitors  or  antagonists  of  cyclic 
guanosine  monophosphate.  Yet  another  approach  might 
involve  identifying  physiologic  down-regulators  of  iNOS. 
In  a murine  system,  the  cytokines  interleukin-4  and  inter- 
leukin-10  have  been  shown  to  down-regulate  iNOS. 
Unfortunately,  similar  effects  have  not  been  observed  in 
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human  cells.^*  Finally,  recent  work  has  indicated  that  per- 
fusion of  endotoxin-septic  rats  with  polymerized  hemo- 
globin reverses  cardiac  and  renal  dysfunction  in  a manner 
not  observed  with  NOS  inhibitors  or  other  volume 
expanders.^^  One  explanation  offered  was  that  the  hemo- 
globin served  as  an  extracellular  scavenger  of  NO-  without 
affecting  its  essential  intracellular  messenger  functions. 

Medical  management  of  fully  developed  sepsis  syn- 
drome and  septic  shock  continues  to  be  a formidable 
clinical  problem.  The  search  for  useful  interventions  has 
been  put  on  a more  rational  footing  by  advances  in  the 
basic  knowledge  of  cytokine  and  NO  -mediated 
vasoregulation.  The  elucidation  of  vasoregulatory  cell 
physiology  provides  yet  another  example  of  how 
insights  from  the  “bench”  support  the  development  of 
more  effective  approaches  to  therapy  at  the  bedside. 
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The  Council  on  Scientific  Affairs  of  the  California  Medical  Association  presents  the  following  epitomes  of  progress  in 
emergency  medicine.  Each  item,  in  the  judgment  of  a panel  of  knowledgeable  physicians,  has  recently  become  reason- 
ably firmly  established,  as  to  both  scientific  fact  and  important  clinical  significance.  The  items  are  presented  in  simple 
epitome,  and  an  authoritative  reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally  given  for  those 
who  may  be  unfamiliar  with  a particular  item.  The  purpose  is  to  assist  busy  practitioners,  students,  researchers,  and 
.scholars  to  stay  abreast  of  these  items  of  progress  in  emergency  medicine  that  have  recently  achieved  a substantial 
degree  of  authoritative  acceptance,  whether  in  their  own  field  of  special  interest  or  another. 

The  items  of  progress  listed  below  were  selected  by  the  Advisory  Panel  to  the  Section  on  Emergency  Medicine  of  the 
California  Medical  Association,  and  the  summaries  were  prepared  under  the  direction  of  Dr  Hendey  and  the  Panel. 


Noninvasive  Ventilatory  Support — 
Saving  a Life  Without  Intubation 

In  the  1950s  and  1960s  a technique  to  provide  continu- 
ous positive  airway  pressure  (PAP)  ventilatory  support 
was  developed.  The  technique  used  a facemask  attached 
to  the  patient’s  head  with  a strap  and  a ventilator  pro- 
viding continuous  PAP.  Drawbacks  included  intolerance 
to  the  mask  and  inability  to  alter  the  pressure  during  the 
respiratory  cycle.  Despite  these  problems,  many  patients 
had  dramatic  improvement — a finding  that  prompted 
further  refinements.  Newly  developed  nasal  and  face- 
masks  and  the  addition  of  bilevel  ventilatory  support 
have  improved  patient  tolerance  for  the  procedure  and 
have  enhanced  physician  control. 

Bilevel  PAP  ventilatory  support  using  a nasal  mask 
provides  varying  PAP  support  during  expiration  and 
inspiration.  In  doing  so,  it  relieves  fatigue  of  the  respira- 
tory muscles,  avoids  a decrease  in  pulmonary  compli- 
ance, and  stabilizes  terminal  bronchioles  and  alveolar 
units;  the  work  of  breathing  is  thus  decreased. 

The  literature  reflects  the  efficacy  of  bilevel  PAP  sup- 
port in  patients  with  obstructive  sleep  apnea,  pulmonary 
edema,  chronic  obstructive  pulmonary  disease  (COPD), 
and  asthma — occasionally  with  dramatic  results.  Some 
studies  demonstrate  a 50%  to  80%  decrease  in  the  need 
for  intubation  in  patients  in  whom  this  technique  was 
used.  Other  studies  have  quantified  the  fiscal  effect  of 
the  cost  savings  associated  with  the  use  of  bilevel  PAP, 
which  decreases  the  need  for  admission  to,  and  shortens 
the  length  of  a patient’s  stay  in,  the  intensive  care  unit. 

Using  nasal  bilevel  PAP  takes  some  effort.  It  should  be 
considered  in  patients  with  COPD,  obstructive  sleep 
apnea,  pulmonary  edema,  and  asthma,  as  well  as  in 
patients  with  a terminal  illness  who  require  respiratory 
support  for  comfort.  Indications  for  its  use  include  unac- 
ceptable or  worsening  respiratory  failure  (hypoxia,  hyper- 


carbia,  or  acidosis),  increasing  respiratory  distress  or  ven- 
tilatory muscle  dysfunction,  or  fatigue.  Bilevel  PAP  cannot 
be  used  in  patients  who  would  be  incapable  of  maintaining 
life-sustaining  ventilation  if  the  device  becomes  malposi- 
tioned,  nor  can  it  be  used  in  patients  who  develop  hypoten- 
sion when  placed  on  the  device.  Uncooperative  or  agitated 
patients  or  those  with  significant  altered  mental  status  may 
not  be  candidates  for  this  technique. 

After  assuring  that  the  patient  is  a candidate  for  nasal 
bilevel  PAP  and  working  with  the  respiratory  therapist, 
the  mask  should  be  properly  fit.  It  should  cover  the  nose 
from  the  nasal  bridge,  but  it  should  not  cover  any  part 
of  the  mouth  or  block  the  nares.  Patients  initally  may 
have  difficulty  tolerating  the  mask  and  some  coaching 
may  be  necessary.  Once  the  appropriate  mask  is  placed 
on  the  patient,  nasal  bilevel  PAP  is  begun  with  initial 
settings  of  8 cm  to  10  cm  H.,0  inspiratory  PAP  (IPAP) 
and  3 cm  to  5 cm  H,0  expiratory  PAP  (EPAP).  Oxygen 
is  fed  into  the  system  via  a side  port  and  initial  FiO^ 
should  be  set  at  2 to  5 liters  per  minute.  Using  pulse 
oximetry  as  a guide,  FiOj  can  be  increased  by  aug- 
menting the  flow  from  the  wall  source  to  the  side  port. 
If  the  patient  has  continuing  hypoxemic  respiratory  fail- 
ure, both  the  IPAP  and  the  EPAP  should  be  increased  in 
2 to  3 cm  H.,0  increments.  In  patients  with  continuing 
hypercarbic  respiratory  failure,  IPAP  only  should  be 
increased  in  2 to  3 cm  H.,0  increments.  All  patients 
should  be  monitored  with  a cardiac  monitor,  blood  pres- 
sure cuff,  and  pulse  oximeter;  they  should  be  watched 
closely  for  the  development  of  hypotension  or  signs  of 
barotrauma.  If  the  patient  vomits,  the  mask  and  system 
should  be  removed  immediately.  It  can  be  restarted 
once  the  patient  has  stopped  vomiting. 

The  literature  supports  the  use  of  this  device  in  the 
emergency  setting  in  many  patients  with  impending  res- 
piratory failure.  Hospitals  would  be  well  served  to  keep 
one  of  these  machines  in  their  emergency  departments. 
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Intravenous  Amiodarone  for  Treating 
Acute  Life  Threatening  Arrhythmias 

In  1995  an  intravenous  formulation  of  amiodarone  was 
approved  by  the  FDA  for  treating  refractory  ventricular 
tachycardia  and  fibrillation  (VTA^F).  Intravenous  amio- 
darone holds  great  promise  for  the  emergency  treatment 
of  unstable  VTA^F,  and  it  may  also  be  useful  for  the 
treatment  of  atrial  fibrillation  (AF)  in  unstable  patients. 

Intravenous  amiodarone  has  a myriad  of  electro- 
physiologic  effects,  some  of  which  differ  from  the  oral 
formulation.  Central  among  these  effects  is  the  prolon- 
gation of  the  action  potential  in  all  cardiac  tissues 
(Class  III),  but  intravenous  amiodarone  also  blocks  cal- 
cium channels  (Class  IV)  and  has  p-adrenergic  block- 
ing actions  (Class  II).  The  magnitudes  of  the  various 
electrophysiologic  effects  are  dependent  on  both  dose 
and  duration  of  therapy,  with  Class  IV  and  Class  II 
effects  predominant  first.  The  significance  of  these 
electrophysiologic  properties  lies  in  amiodarone ’s 
antiarrhythmic  effects  on  both  supraventricular  and 
ventricular  arrhythmias. 

The  role  of  intravenous  amiodarone  in  the  manage- 
ment of  unstable  VT/VF  is  evolving.  Although  smio- 
darone  does  not  yet  apper  in  the  American  Heart 
Association’s  advanced  cardiac  life  support  treatment 
algorithm  for  VTA^F,  emerging  evidence  suggests  that 
VTA^F  treatment  is  at  least  as  effective  as  bretylium.  A 
I randomized  double-blind  study  (involving  302  patients) 
I found  amiodarone  to  be  as  effective  as  bretylium,  with  a 
significantly  lower  incidence  of  hypotension  in  the 
amiodarone  group  (19%  versus  32%).  Another  random- 
ized trial,  involving  504  patients  in  cardiac  arrest  from 
sustained  VTA^F,  showed  that  administering  amio- 
darone in  a prehospital  setting  was  associated  with  a sig- 
nificant improvement  in  survival  with  emergency 
department  admission  compared  to  standard  therapy. 
Additional  small  nonblinded  case  series  suggest  that 
amiodarone  is  more  effective  than  lidocaine  or  pro- 
cainamide as  first-  or  second-line  therapy  for  VT.  Taken 
as  a whole,  these  data  support  the  replacement  of  bretyli- 
um by  amiodarone  as  third-line  therapy  after  defibrilla- 
tion and  lidocaine  for  unstable  VTA^F  and,  if  confirmed 
by  further  studies,  perhaps  establish  a role  for  amio- 
darone as  the  primary  antiarrhythmic  medication. 


Intravenous  amicxlarone  has  also  been  studied  in  unstable 
patients  with  atrial  fibrillation.  The  treatment  of  these 
patients  represents  a difficult  therapeutic  challenge.  Current 
therapies  including  pharmacologic  or  electrical  cardiover- 
sion and  rate  control  with  digoxin  or  calcium  channel  block- 
ers may  be  ineffective  or  relatively  contraindicated.  Small 
studies  have  suggested  amiodarone  is  a reasonable  alterna- 
tive in  these  patients.  In  one  study,  nine  critically  ill  patients 
with  atrial  fibrillation  and  ejection  fractions  less  than  15% 
received  intravenous  amiodarone.  Eight  of  these  patients 
converted,  and  all  showed  ventricular  rate  control.  Another 
study  randomized  a heterogeneous  group  of  42  stable  and 
unstable  patients  with  supraventricular  tachycardias  to 
receive  intravenous  amiodarone  or  magnesium.  Of  these,  36 
(86%)  had  irregular  atrial  tachycardias — ^predominantly  atri- 
al fibrillation  or  flutter.  Amiodarone  and  magnesium  were 
equally  effective  for  rate  control;  patients  in  the  magnesium 
group,  however,  were  more  likely  to  return  to  sinus  rhythm. 
Although  available  data  do  not  allow  conclusive  recommen- 
dations for  the  management  of  atrial  fibrillation  in  unstable 
patients,  amiodarone  is  a reasonable  consideration. 

The  side  effect  profile  of  IV  amiodarone  is  comparable 
to  that  of  other  antiarrhythmics.  Hypotension  is  the  most 
common  significant  adverse  reaction.  Principally  due  to 
vasodilation,  hypotension  generally  responds  well  to 
intravenous  fluids  or  low  dose  dopamine.  Amiodarone ’s 
(3-adrenergic  blocking  effects  can  result  in  bradyarrhyth- 
mias,  which  are  treated  in  the  usual  manner  but  may  ulti- 
mately lead  to  the  discontinuation  of  the  drug. 

Intravenous  amiodarone  is  expensive.  The  pharmacy 
cost  of  a 150  mg  vial  exceeds  $55;  and  the  cost  of  a one- 
day  infusion  is  about  $400.  Current  evidence  suggests 
that  IV  amiodarone  is  clinically  effective  for  life-threat- 
ening VTA^F  and  possibly  effective  for  patients  with 
unstable  atrial  fibrillation.  Whether  amiodarone  is  a 
co57-effective  solution  for  patients  with  these  serious 
arrhythmias  remains  to  be  determined. 
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Emergency  Department  Management 
of  Falls  in  the  Elderly 

The  us  population  is  growing  older,  and  the  most 
rapid  growth  is  among  the  oldest  of  the  old.  Falls  are 
a substantial  problem  in  older  persons,  occurring  in 
approximately  one-third  of  those  65  years  and  older. 
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Falls  directly  or  indirectly  cause  12%  of  all  deaths  in 
older  persons.  Appro.ximately  5%  of  these  falls  result 
in  fracture;  another  5%  to  10%  result  in  serious 
injuries  that  require  medical  care.  Over  two-thirds  of 
those  who  fall  will  fall  again  in  the  following  six 
months.  For  patients  who  are  hospitalized,  the  risk  of 
death  in  the  year  following  hospitalization  ranges 
from  15%  to  50%. 

If  future  falls  and  more  significant  injuries  are  to  be 
prevented,  identifying  their  causes  is  as  important  as 
identifying  and  treating  the  consequent  injuries. 
Underlying  causes  of  falls  include  the  functional  decline 
associated  with  aging  (weakness,  poor  balance,  and 
vision  problems);  environmental  factors  (poor  lighting, 
uneven  or  slippery  surfaces,  loose  rugs,  or  steep  steps; 
and  acute  and  chronic  medical  problems. 

The  majority  of  older  patients  who  have  fallen  report 
that  they  did  so  after  tripping.  Physicians  should  consid- 
er whether  a younger  person  would  have  fallen  in  simi- 
lar circumstances.  The  patient  or  other  historian  should 
be  asked  about  the  number  of  falls  in  the  past  three 
months  and  whether  the  patient  was  able  to  get  up  unas- 
sisted or  in  fewer  than  five  minutes  after  their  fall. 
Patients  who  are  not  able  to  get  up  without  assistance  are 
more  likely  to  experience  a decline  in  independent  living 
status,  be  hospitalized,  or  suffer  early  death. 

As  many  as  25%  of  Americans  age  65  or  older  receive 
at  least  one  of  20  medications  considered  to  be  relatively 
contraindicated  in  older  persons;  approximately  5%  are 
taking  two  or  more  of  these  drugs.  Medications  contribute 
to  falls  by  causing  drowsiness,  poor  balance,  and  postural 
hypotension.  A patient  who  has  fallen  should  be  asked 
which  medications  are  new  and  if  there  have  been  any 
recent  changes  (including  dosage)  in  their  medications. 
Medications  not  appropriate  for  older  patients  should  be 
discontinued  and  an  alternative  drug  substituted  when 
necessary.  For  example,  zolpidem  (Ambien)  should  be 
substituted  for  all  long-acting  benzodiazepines.  Another 
option  is  to  reduce  the  dosages  of  other  drugs — for  exam- 
ple, diuretics — if  orthostatic  hypotension  is  present.  All 
older  patients  who  have  had  more  than  two  falls  in  three 
months  and  are  taking  more  than  four  prescription  med- 
ications should  be  referred  to  their  primary  care  physician 
to  check  their  medications. 

A systems  review  should  include  examining  those 
characteristics  likely  to  be  associated  with  causes  of  falls 
in  the  elderly:  shortness  of  breath,  chest  pain,  nausea, 
vomiting,  diarrhea  (volume  depletion),  dizziness,  mele- 
na,  weakness,  diaphoresis,  and  so  on.  Loss  of  con- 
sciousness and  seizures  should  be  considered  in  all 
patients,  and  an  independent  observer  should  be  ques- 
tioned about  these  possibilities.  Abnormal  vital  signs 
may  suggest  occult  infection  or  cardiac  or  pulmonary 
disease.  The  threshold  for  ordering  orthostatic  vital 
signs  should  be  very  low.  Pulse  oximetry  is  encouraged 
as  a fifth  vital  sign. 

Altered  mental  status  may  be  a cause  or  a conse- 
quence of  a fall.  A minimal  evaluation  of  mental  status 
involves  asking  the  patient  to  state  the  present  month 


and  year.  Evaluating  a patient’s  mental  status  involves 
determining  if  there  is  a change  from  baseline,  and  it 
often  requires  verification  with  a family  member  or  the 
patient’s  physician.  Delirium  may  go  unrecognized  in 
older  patients  who  present  to  the  emergency  department 
with  a variety  of  medical  complaints — including  falls. 
It  is  estimated  that  10%  of  emergency  department 
patients  over  age  65  meet  the  criteria  for  delirium  and 
less  than  25%  of  those  patients  are  recognized. 
Common  causes  of  delirium  are  medications,  infection, 
and  cardiopulmonary  disease. 

Injury  is  often  the  reason  for  the  emergency  depart- 
ment visit  after  a fall.  Obvious  injuries  include  frac- 
tures of  the  hip  and  distal  radius.  Occult  injuries 
include  subdural  hematoma,  spinal  compression  frac- 
tures, rib  fractures,  and  pubic  rami  fractures.  The 
physical  examination  therefore  needs  to  include  an 
examination  of  the  head,  spine,  pelvis,  and  extremi- 
ties. In  patients  with  multiple  old  and  new  injuries, 
elder  abuse  should  be  considered. 

Perhaps  the  single  best  physical  assessment  of  older 
emergency  department  patients  (and  one  not  done  with 
most  patients)  is  evaluating  the  patient’s  ability  to  get  up 
from  the  gurney  and  walk.  This  test  essentially  excludes 
the  presence  of  significant  lower  extremity,  pelvic,  or 
spinal  injury  and  is  an  adequate  gross  examination  of 
strength  and  balance.  Fifteen  percent  of  people  older  than 
60  have  some  disorder  of  gait  due  to  one  or  more  of  many 
factors,  including  Parkinson’s  Disease,  hemiparesis, 
diminished  proprioception,  cervical  spondylosis,  low  pres- 
sure hydrocephalus,  and  so  on.  Diagnostic  imaging  (hip 
films,  computed  tomography  of  the  brain)  is  often  neces- 
sary to  rule  out  injury  caused  by  the  fall.  Selected  labo- 
ratory studies  should  be  considered  to  rule  out  acute  or 
subacute  medical  conditions  that  may  have  caused  the 
fall — such  as  electrolyte  abnormalities,  occult  gastroin- 
testinal bleeding,  occult  infection  (discovered  by  urinaly- 
sis or  chest  radiograph),  and  cardiopulmonary  disease 
(detected  by  electrocardiogram  or  serum  troponin  testing). 

Social  services  support  is  available  in  many  emer- 
gency departments.  This  type  of  support  should  be  used 
more  frequently  for  older  patients — they  often  live  alone 
or  with  a dependent  spouse  or  significant  other,  they 
have  limited  financial  resources,  and  they  have  limited 
mobility.  Indications  for  social  service  consultation 
include  the  need  for  a change  in  living  arrangements;  the 
need  for  nutritional  support;  suspected  elder  abuse;  and 
complex  social  or  family  problems. 
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Fosphenytoin  in  the  Emergency 
Department 

Fosphenytoin  is  a phosphate  ester  pro-drug  of  pheny- 
toin  that  is  rapidly  converted  in  plasma  to  phenytoin.  Its 
safety  profile  and  ease  of  use  make  it  an  attractive  drug 
for  the  treatment  of  status  epilepticus  and  seizure  pro- 
phylaxis in  the  emergency  department. 

Parenteral  phenytoin  is  poorly  soluble  in  aqueous 
solutions  and  must  be  mixed  with  propylene  glycol  and 
alcohol  and  adjusted  to  a pH  of  12  with  sodium  hydrox- 
ide to  improve  solubility  and  prevent  precipitation.  As 
a result,  intravenous  administration  often  causes  burn- 
ing, itching,  or  pain  at  the  infusion  site;  commonly 
leads  to  phlebitis  and  cord  formation;  and  may  lead  to 
soft  tissue  injury  if  it  extravasates.  Serious  bradydys- 
rhythmias  and  ventricular  fibrillation  have  been  associ- 
ated with  parenteral  phenytoin  administration. 
Hypotension  may  also  occur,  especially  during  rapid 
infusion  rates.  Fosphenytoin  was  developed  in  an 
attempt  to  circumvent  these  problems  and  eventually 
replace  parenteral  phenytoin. 

Unlike  intravenous  phenytoin,  fosphenytoin ’s  solubili- 
ty in  aqueous  solutions  eliminates  the  need  for  propylene 
glycol  and  ethanol.  The  formulation  is  also  less  basic  (pH, 
8.6  to  9.0).  Not  surprisingly,  symptoms  of  pain,  burning, 
and  itching  at  the  infusion  site  occur  much  less  frequently. 
Extravasation,  when  it  occurs,  is  inconsequential.  Patients 
receiving  intravenous  phenytoin  or  fosphenytoin  experi- 
ence similar  adverse  central  nervous  system  side  effects, 
which  include  nystagmus,  ataxia,  and  somnolence. 

Paresthesias  and  pruritus,  however,  are  much  more 
prevalent  with  fosphenytoin  formulations.  Pruritus,  usu- 
ally involving  the  face  and  perineum,  has  been  reported 
in  up  to  50%  of  patients.  In  a single-dose,  double  blind 
study  comparing  the  safety  of  intravenous  fosphenytoin 
with  intravenous  phenytoin,  fosphenytoin  produced  no 
substantial  cardiac  dysrhythmia  or  changes  in  heart  rate. 
Serious  lowering  of  blood  pressure  occurred  infrequent- 
ly, even  during  more  rapid  infusion  rates. 

To  prevent  confusion  between  fosphenytoin  and 
phenytoin  doses,  the  fosphenytoin  product  label 
expresses  the  dose  concentration  and  infusion  rate  in 
terms  of  phenytoin  equivalents  (PE).  For  status  epilepti- 
cus, the  standard  loading  dose  of  fosphenytoin  is  15  to 
20  mg  PE  per  kilogram,  which  can  be  infused  at  a rate 
of  100  to  150  mg  PE  per  minute.  This  dose  achieves 
phenytoin  concentrations  similar  to  parenteral  phenytoin 
when  an  equivalent  dose  is  given  at  a rate  of  50  mg  per 
minute.  Fosphenytoin  can  also  be  given  intramuscular- 
ly— it  is  well  tolerated  and  consistently  absorbed,  with 
peak  levels  occurring  at  three  hours. 

Fosphenytoin’s  acquisition  cost  to  hospital  pharma- 
cies ($90  for  1 gram  of  PE  fosphenytoin,  compared  with 
$6  for  1 gram  of  phenytoin),  combined  with  the  manu- 
facturer’s decision  to  no  longer  produce  parenteral 
dilantin,  has  generated  significant  discussion.  The 
generic  formulation,  however,  still  plays  a role  in  thera- 
py, remains  available,  and  continues  to  be  manufactured. 


For  patients  who  require  relatively  rapid  therapeutic  lev- 
els, but  are  alert  enough  to  vocalize  immediate  adverse 
side  affects  at  the  infusion  site,  IV  phenytoin  remains  an 
acceptable  first-line  treatment.  Despite  the  controversy, 
to  date,  fosphenytoin’s  safety  profile  and  ease  of  u.se  sur- 
passes that  of  phenytoin.  Compared  with  phenytoin,  fos- 
phenytoin is  the  drug  of  choice  for  status  epilepticus  and 
for  those  patients  with  an  altered  mental  status  who 
would  otherwise  require  IV  phenytoin. 
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Adult  Sexual  Assault  Examination 

Much  has  changed  in  the  medical  treatment  of  adult 
victims  of  sexual  assault  in  the  last  decade.  Foremost 
among  these  changes  are  the  use  of  allied  health  practi- 
tioner examiners,  newer  drug  treatment  regimens  for 
sexually  transmitted  diseases  and  pregnancy  prevention, 
and  increased  awareness  of  the  need  to  treat  the  victim’s 
emotional  needs  immediately. 

In  the  past,  examinations  of  adults  after  sexual  assault 
were  performed  only  by  physicians.  Currently,  many  are 
performed  by  nurses  or  nurse  practitioners.  The  exami- 
nations may  be  performed  in  the  emergency  department 
or  in  an  affiliated  clinic.  These  programs  are  often  called 
SANE/SART  (sexual  assault  nurse  examiners/sexual 
assault  response  team)  programs.  Advocates  of  these 
types  of  program  feel  they  improve  a victim’s  experi- 
ence with  the  medical  setting  for  several  reasons.  The 
practitioner  performing  the  examination  is  specifically 
dedicated  to  treating  the  victim,  not  multiple  patients  in 
a busy  emergency  department.  The  practitioner  has  usu- 
ally (but  not  always)  completed  more  extensive  training 
on  sexual  assault  examinations  and  evidence  collection 
and,  as  such,  may  perform  an  more  appropriate  exami- 
nation. Advocates  also  feel  that  designated  practitioners, 
because  of  their  training  and  additional  time  available, 
consider  the  emotional  needs  of  the  victim  more  fully. 
The  few  critics  of  SANE/SART  programs  feel  that  only 
physicians  should  perform  examinations  on  sexual 
assault  patients  and  that  some  of  the  programs  provide 
inadequate  training  to  the  examiners.  Nurse  examiner 
programs  will  doubtless  continue  to  expand.  Many  areas 
still  do  not  have  SANE/SART  programs,  however,  and 
physicians  must  stay  current  with  treatment  changes. 

The  pharmocologic  treatment  available  for  the  pre- 
vention of  sexual  transmitted  diseases  (STD)  and  preg- 
nancy has  undergone  many  changes  since  the  most  recent 
edition  of  the  Centers  for  Disease  Control  and  Prevention 
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(CDC)  guidelines  were  published  in  1993.  The  guide- 
lines include  the  use  of  intramuscular  (IM)  ceftriaxone 
and  oral  doxycyline.  While  this  regimen  is  effective 
against  gonorrhea,  incubating  syphilis,  and  chlamydia,  it 
involves  a painful  and  expensive  IM  injection  and  oral 
medicine  twice  daily  for  7 days.  Newer  drug  regimens 
are  just  as  effective  against  gonorrhea  and  chlamydia  and 
involve  only  one  dose  of  two  medications  by  mouth. 
Cefixime  400  mg  or  a quinolone  (ciprofloxacin  500  mg 
or  ofloxacin  400  mg)  prevents  infection  with  gonorrhea 
and  azithromycin  1 gram  prevents  infection  with  chlamy- 
dia. New  STD  treatment  guidelines  for  sexual  assault 
victims  should  be  released  by  the  CDC  within  a year  and 
will  likely  include  the  single-dose  oral  regimens. 

Sexual  transmission  of  Hepatitis  B can  be  effec- 
tively prevented  by  the  use  of  IM  Hepatitis  B immune 
globulin  (HBIG)  and  vaccination  if  delivered  within 
14  days  of  exposure.  This  is  expensive  and  not  often 
used  due  to  the  low  incidence  of  transmission  from 
sexual  assault. 

Most  US  studies  have  found  that  woman’s  chances  of 
acquiring  human  immunodeficiency  virus  (HIV)  from 
penile  vaginal  penetration  with  an  infected  individual 
are  between  0.5  to  1.5  per  1000  contacts.  The  rate  for 
penile  anal  penetration  is  somewhat  higher  (8  to  32  per 
1000  contacts  with  an  infected  individual).  Sexual 
assault  victims  often  sustain  tissue  injury  due  the  violent 
nature  of  the  act,  however,  and  this  may  increase  the 
transmission  rate  of  the  virus.  Prophylaxis  against  infec- 
tion after  parentemal  occupational  exposure  to  infected 
body  fluids  has  been  recommended  by  recent  studies, 
but  there  is  no  proof  that  intervention  prevents  HIV 
transmission  through  sexual  contact.  Furthermore,  most 
victims  of  sexual  assault  come  for  treatment  much  later 
than  those  who  have  had  occupational  exposures,  and 
the  HIV  status  of  the  perpetrator  is  usually  unknown. 
Nevertheless,  most  sexual  assault  victims  fear  contract- 
ing HIV  after  assault;  they  should  receive  counseling 
and  be  taught  the  option  of  taking  anti-HIV  medicines. 
A large-scale  trial  of  AZT/3TC  for  28  days  post-sexual 
assault  is  now  underway  at  the  University  of  California 
in  San  Francisco.  This  regimen  appears  to  be  a logical 
choice  in  balancing  side  effects  and  possible  efficacy. 

All  victims  of  sexual  assault  should  be  offered  emer- 
gency contraception  if  they  are  not  currently  using  a 
method  of  birth  control  that  would  prevent  a pregnancy 
from  the  assault  (such  as  routine  hormonal  contraception, 
an  intrauterine  device,  or  tubal  ligation).  In  February  1997, 
the  Food  and  Drug  Administration  published  a list  of 
effective  emergency  contraceptive  regimens.  They  involve 
administering  2 doses  of  oral  contraceptive  pills,  given 
within  72  hours  of  intercourse  and  spaced  12  hours  apart. 
(One  commonly  used  oral  contraceptive  for  this  purpose  is 
two  tablets  of  Ovral  at  the  initial  visit  and  two  tablets  12 
hours  later.)  These  regimens  will  prevent  at  least  75%  of 
pregnancies  that  would  have  otherwise  occurred. 

The  importance  of  victim  counselors  has  been  recog- 
nized over  the  past  decade.  These  counselors  encourage 
victims  to  confront  their  pain,  both  in  the  immediate  set- 


ting and  in  later  sessions.  Doing  so  can  mean  the  differ- 
ence between  a healthy  recovery  and  years  of  suffering 
with  posttraumatic  stress  disorder.  New  1997  California 
state  legislation  mandates  medical  personnel  and  law 
enforcement  to  inform  sexual  assault  victims  that  they 
have  the  right  to  have  a sexual  assault  victim  counselor 
and  at  least  one  other  support  person  of  their  choice  pre- 
sent during  the  history-taking  and  physical  examina- 
tion. Just  as  victim  counselors  can  have  a tremendous 
impact  on  victims’  recovery,  so  too  can  appropriate 
treatment  by  the  medical  examiner.  Examiners  must 
keep  in  mind  that  sexual  assault  victims  have  just  had 
their  body  violated  and  their  control  taken  away.  They 
need  to  be  assured  that  this  will  not  happen  again  in  the 
guise  of  a medical  examination.  Victims  must  be  told 
repeatedly  by  the  examiner  that  the  patient  is  in  control 
of  the  exam  and  to  let  the  examiner  know  if  anything 
hurts  or  doesn’t  make  sense.  They  need  to  know  that 
they  have  the  right  to  refuse  all  or  any  portion  of  the 
exam.  A supportive  and  caring  physician  can  have  a 
positive  impact  on  a victim’s  recovery. 
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Treatment  Of  Deep  Venous 
Thrombosis  With  Low  Molecular 
Weight  Heparins 

Standard  (unfractionated)  heparin  is  actually  a mix- 
ture of  sulfated  polysacharrides  with  varying  antithrom- 
botic and  anticoagulant  activities.  The  molecular  weight 
of  unfractionated  heparin  ranges  from  5000  to  30,000 
daltons.  Low  molecular  weight  heparins  (LMWHs), 
commercially  produced  from  heparin  using  adepolymer- 
ization  process,  have  a molecular  weight  of  about  4000  to 
6500  daltons.  LMWHs  have  high  bioavailability,  long 
half-lives,  and  predictable,  linear  pharmacokinetics  that 
allow  for  subcutaneous  once-  or  twice-a-day  dosing 
without  the  need  to  monitor  anticoagulant  effects.  In 
addition,  LMWHs  carry  a lower  risk  of  bleeding  because 
of  fewer  platelet  interactions  and  less  inhibition  of  platelet 
function,  and  because  they  do  not  increase  vascular  per- 
meability or  cause  thrombocytopenia.  LMWHs,  though 
more  expensive,  have  the  potential  to  substantially  reduce 
costs,  primarily  by  decreasing  the  length  of  hospital  stays. 

A number  of  studies  have  compared  LMWH  to 
unfractionated  heparin  for  the  treatment  of  deep  venous 
thrombosis.  One  study  of  deep  venous  thrombosis  com- 
pared LMWH  administered  at  home  (usually  after  start- 
ing the  drug  in  the  hospital)  to  inpatient  treatment  with 
standard  heparin  and  found  LMWH  to  be  effective  and 
safe.  Thirty-six  percent  of  the  patients  receiving  LMWH 
were  not  admitted  to  the  hospital  and  22%  were  dis- 
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! charged  within  48  hours  of  treatment  initiation.  The 
j average  hospital  stay  was  2.7  days  for  the  LMWH 
I group,  compared  to  8.1  days  in  the  standard  heparin 
j group.  Both  groups  did  equally  well  with  respect  to  out- 
I comes  and  had  few  complications. 

I In  another  carefully  crafted  study  of  LMWH  versus 
I standard  heparin  in  the  treatment  of  deep  venous  throm- 
f bosis,  49%  of  patients  receiving  LMWH  were  never 
admitted  to  the  hospital.  Of  the  other  LMWH  patients, 
''  the  average  stay  in  the  hospital  was  2.2  days.  Patients 
receiving  standard  heparin  had  an  average  hospital  stay 

I of  6.5  days.  There  were  no  significant  differences  in  out- 
comes between  the  groups. 

Initiating  outpatient  treatment  of  deep  venous  throm- 
bosis with  LMWH  can  be  accomplished  in  the  emergency 
department  if  careful  attention  is  paid  to  exclusionary  cri- 
teria and  if  protocols  are  established  that  provide  for 
patient  education  and  close  outpatient  supervision. 
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Gamma-Hydroxybutyric  Acid  Poisoning 

The  nicknames  eor  Gamma-hydroxybutyric  acid  are 
extensive:  GHB,  GBH,  grievous  bodily  harm,  Georgia 
home  boy,  easy  lay,  liquid  X,  liquid  E,  soap,  salty  water, 
and  organic  quaalude.  GHB  has  been  investigated  for 
the  treatment  of  narcolepsy  and  alcohol  withdrawal,  but 
I its  illicit  use  is  promoted  by  claims  of  a natural  “high,” 
improved  sleep,  and  enhanced  libido.  Deaths  resulting 
from  GHB  abuse  are  rare,  but  access  to  this  “new”  drug 
is  easily  found  on  the  Internet,  where  information  about 
GHB  and  manufacturing  kits  abound. 

GHB  (chemical  formula  HOOC-CH^-CH.,-CH,OH) 
was  created  in  the  1960s  and  investigated  as  an  anes- 
thetic agent.  It  was  determined  to  be  a naturally  occur- 
[ ring  substance  in  the  central  nervous  system  and  in 
peripheral  tissues.  In  the  1970s,  GHB  was  found  to 
increase  dopamine  levels  in  the  brain.  Its  popularity  and 
notoriety  increased  when  it  was  promoted  as  an  agent 
that  induces  growth  hormone  release.  In  the  late  1980s, 
GHB  was  readily  available  in  health  food  stores  as  a 
sleep  agent  and  as  a natural  aid  for  increasing  body  mus- 
cle mass.  GHB  was  banned  from  sale  and  distribution  in 


the  United  States  in  the  early  1990s;  however,  its  popu- 
larity gained  momentum  in  the  mid-1990s,  as  its  use 
spread  to  adolescent  and  young  adults. 

Initially,  GHB  was  available  as  a powder  that  was 
mixed  with  water  (usually  in  a quart-sized  water  bot- 
tle) to  become  a colorless,  odorless  liquid  with  a mild 
salty  taste.  A liquid  form  is  now  available  on  the  black 
market  and  can  appear  to  be  professionally  made. 
Unfortunately,  most  of  the  underground  liquid  GHB  is 
made  in  home-based  laboratories  by  mixing  sodium 
hydroxide  and  butyrolactone.  The  process  is  not  con- 
trolled, so  the  purity  and  concentration  of  GHB  is 
quite  variable. 

The  structure  of  GHB  is  similar  to  another  neuro- 
transmitter, gamma-aminobutyric  acid  (GABA).  GHB  is 
a naturally  occurring  byproduct  of  GABA  metabolism. 
No  neuronal  pathways  that  use  GHB  have  been  demon- 
strated, although  binding  sites  have  been  found  (espe- 
cially in  the  hippocampus.)  GHB  binds  weakly  as  an 
agonist  to  GABAg  receptors.  The  presynaptic  GABAg 
receptors  impair  the  release  of  neurotransmitters  and 
provide  feedback  inhibition  for  GABA.  In  animal  mod- 
els, this  agonist  effect  is  associated  with  absence-like 
seizures,  including  unresponsiveness  and  myoclonic 
jerks.  GHB  has  also  been  found  to  increase  brain 
dopamine  and  dynorphin  levels,  which  may  account  for 
the  euphoria  associated  with  its  use. 

Absorption  from  the  gastrointestinal  tract  is  rapid  and 
GHB  crosses  the  blood  brain  barrier  easily.  Effects  occur 
within  minutes  of  ingestion.  The  clinical  effect  that  led  to 
GHB’s  initial  popularity  includes  its  ability  to  induce 
slow-wave  sleep — the  period  of  sleep  in  which  growth 
hormone  release  is  greatest.  GHB  thus  became  popular  in 
the  body  building  community,  although  its  actual  effects 
on  building  muscle  mass  are  not  known.  At  doses  of  10 
mg  per  kg  orally,  hypotonia  and  short  term  amnesia  may 
occur.  Euphoria  may  be  described  as  a “sense  of  well 
being”  and  increased  sensitization  to  one’s  emotions. 

As  the  dose  of  GHB  escalates,  somnolence  is  induced 
soon  after  ingestion  and  progresses  to  coma,  in  which 
the  patient  is  unresponsive  even  to  painful  stimuli. 
Nausea  and  vomiting  may  occur  and  increase  the  risk  for 
aspiration.  Cardiac  and  respiratory  depression  may  lead 
to  bradycardia,  bradypnea,  and  apnea.  Myoclonic 
seizure-like  activity  has  been  described  in  these  patients. 
The  clinical  course  for  all  of  these  patients  is  rapid,  with 
most  people  awakening  by  3 to  4 hours  and  recovering 
by  6 to  8 hours.  The  use  of  other  sedative-hypnotics, 
including  ethanol,  may  potentiate  the  effects  of  GHB 
and  prolong  the  time  it  takes  to  recover. 

Care  is  primarily  supportive.  Airway  management 
including  endotracheal  intubation  may  be  required  for 
airway  protection  and  for  ventilatory  support.  Atropine 
can  be  used  for  hemodynamically  unstable  bradycardia 
but  is  rarely  needed.  Myoclonic  seizure-like  activity 
responds  to  benzodiazepines.  Persistent  status  epilepti- 
cus  should  prompt  the  consideration  for  another  diagno- 
sis. As  with  all  coma  patients,  reversible  causes  such  as 
hypoglycemia  and  hypoxemia  should  be  investigated. 
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There  is  no  available  antidote.  There  is  no  contraindi- 
cation for  naloxone  administration  as  a diagnostic  and 
therapeutic  agent  for  opioid  reversal.  Flumazenil  is  a spe- 
cific competitive  antagonist  at  the  benzodiazepine 
receptor  and  is  not  an  effective  reversal  agent  for  GHB 
poisoning.  The  use  of  flumazenil  will  potentially  make 
treatment  of  the  myoclonic  seizure-like  activity  more 
challenging,  because  benzodiazepines  are  indirect 
GABA^  agonists  and  their  beneficial  effects  will  be 
blocked  by  flumazenil. 

Detection  of  GHB  is  difficult  and  not  available  for 
most  hospital  laboratories.  The  majority  of  urine  toxi- 
cology screens  may  rule  out  exposure  to  other  drugs  and 
suggest  GHB  only  as  a diagnosis  of  exclusion.  The  his- 
tory and  clinical  course  of  the  patient  are  the  most  sug- 
gestive in  determining  the  use  of  GHB.  A technique 
using  gas  chromatography-mass  spectrometry  to  moni- 
tor both  plasma  and  urine  samples  has  been  described 
but  is  not  readily  available  at  most  institutions. 

GHB  has  become  a popular  drug  for  the  adolescent 
community  because  it  provides  a mild  euphoric  effect, 
enhances  sleep,  and  is  not  easily  detectable  by  routine 
drug  testing.  It  has  also  been  used  as  a “date  rape”  drug. 
Clandestine  laboratories  may  easily  obtain  the  “recipe” 
and  even  kits  for  making  GHB  from  the  Internet. 
Clinical  suspicion  for  its  use  and  abuse  in  populations  is 
currently  the  only  mechanism  to  identify  those  at  risk  for 
acute  toxicity. 
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Limited  Bedside  Ultrasound  Imaging  by 
Emergency  Medicine  Physicians 

Ultrasound  is  the  diagnostic  imaging  modality  of 
choice  used  to  evaluate  some  patients  who  present  to  the 
emergency  department  with  emergent  and  life  threaten- 
ing conditions.  Faced  with  the  challenge  of  immediately 
diagnosing  conditions  such  as  cardiac  tamponade,  hemo- 
peritoneum,  abdominal  aortic  aneurysm,  and  ectopic  preg- 
nancy, emergency  physicians  can  use  ultrasound  at  the 
bedside  when  examining  acutely  ill  or  injured  patients. 
Physicians  in  private  practice  and  academia  are  beginning 
to  embrace  this  technology  and  are  acquiring  ultrasound 
imaging  skills.  Limited  bedside  ultrasound  examinations 
can  provide  specific  anatomic  information  and  facilitate 
immediate  life-saving  treatment  and  intervention. 

Ultrasound  can  be  used  in  trauma  patients  to  diagnose 
hemopericardium  and  hemoperitoneum.  A rapid-focused 
five-  or  six-point  ultrasound  examination  of  the  abdomen 


has  been  described  in  .several  studies  involving  patients 
with  multiple  trauma.  The  technique  is  performed  using  a 
3.5  MHz  probe  to  view,  in  sequence,  the  subcostal  region 
(pericardial  sac);  the  right  and  left  upper  quadrants 
(Morrison’s  Pouch  and  perisplenic  space);  the  lateral 
flanks  (paracolic  gutters);  and  the  pelvic  cul-de-sac.  The 
appearance  of  an  anechoic  (black)  stripe  or  space  on  any 
of  these  views  indicates  the  presence  of  free  fluid  (blood). 
This  noninvasive  bedside  technique  can  be  completed 
within  4 to  5 minutes  while  other  resuscitative  measures 
are  in  progress.  Used  in  this  way,  ultrasound  is  an  initial 
screening  tool  to  determine  the  need  for  laparotomy  or 
pericardiotomy.  There  is  some  evidence  that  the  use  of 
ultrasound  can  decrease  the  number  of  CT  scans  routinely 
ordered  to  evaluate  a patient  with  blunt  abdominal  trauma. 

Limited  pelvic  ultrasound  examinations  can  confirm 
the  presence  or  absence  of  a live  intrauterine  pregnancy. 
Through  a transabdominal  approach  or  by  using  an 
endovaginal  probe,  a physician  can  confirm  the  presence 
of  an  early  intrauterine  pregnancy  by  visualizing 
sonoembryologic  structures  such  as  the  yolk  sac,  fetal 
pole,  or  embryo  within  the  confines  of  the  uterus.  Fetal 
cardiac  motion  can  also  be  visualized  depending  on  the 
age  of  the  pregnancy.  These  ultrasound  examinations  can 
be  performed  at  the  bedside  in  conjunction  with  the 
pelvic  speculum  and  bimanual  examinations.  Within 
minutes,  key  anatomic  information  is  obtained  to  deter- 
mine which  pregnant  patients  require  further  evaluation, 
imaging,  and  consultation  in  the  emergency  department. 
The  discovery  of  an  intrauterine  pregnancy  on  ultrasound 
rules  out  the  likelihood  of  ectopic  pregnancy  in  most 
patients  unless  risks  for  heterotopic  pregnancy  exist. 

When  resuscitating  a patient  with  cardiac  electrical 
activity  but  no  pulse,  ultrasound  can  differentiate 
between  electromechanical  dissociation  (HMD)  or  pseu- 
do-EMD.  Within  seconds,  by  scanning  through  an  avail- 
able transthoracic  view,  the  heart  can  be  visualized  and 
the  presence  or  absence  of  organized  cardiac  contractions 
can  be  determined.  If  organized  cardiac  activity  is  identi- 
fied, a search  for  immediately  treatable  causes  of 
hypotension  can  be  performed  using  bedside  ultrasound. 
A small,  hyperdynamic  heart  implies  hypovolemia  and 
should  prompt  aggressive  fluid  administration  in  the 
absence  of  other  causes  of  hypotension.  Cardiac  tampon- 
ade is  suggested  by  the  presence  of  pericardial  effusion 
with  right  atrial  or  right  ventricular  wall  collapse  during 
diastole.  A dilated  hypokinetic  right  ventricle  may  indi- 
cate right  ventricular  infarction  or  pulmonary  embolus. 

Ultrasonography,  as  an  imaging  modality,  is  known  for 
detecting  abdominal  aortic  aneurysms.  A limited  ultra- 
sound examination  of  the  aorta  provides  anatomic  informa- 
tion necessary  to  exclude  the  diagnosis  of  abdominal  aortic 
aneurysm.  Unless  intervening  fat  or  bowel  gas  obstmcts  the 
view,  the  diameter  and  caliber  of  the  abdominal  aorta  in  its 
entire  length  can  be  assessed  in  less  than  one  minute. 

To  safely  and  effectively  use  these  imaging  tech- 
niques, physicians  must  first  understand  the  limitations 
of  ultrasound  in  general  and  be  able  to  distinguish  image 
artifacts  from  true  pathology.  Most  importantly,  limited 
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ultrasound  examinations  do  not  replace  comprehensive 
formal  ultrasound  studies.  Physician-performed  ultra- 
sound examinations  should  be  incorporated  into  diagnos- 
tic strategies  that  will  improve  both  patient  outcomes  and 
the  overall  quality  and  efficiency  of  care  delivered  in  the 
emergency  department. 
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Alerts,  Notices,  and  Case  Reports 


The  Placenta  and 
Cultural  Values 

WILLIAM  M.  BIRDSONG,  MD 
Sacramento,  California 


Health  beliefs  and  behaviors,  expressing  deeply  held 
values,  are  embedded  in  the  cultures  of  patients.  As  the 
demography  of  the  United  States  continues  to  change, 
health  care  professionals  will  have  more  and  more 
opportunities  to  serve  patients  from  various  ethnic 
groups.  A goal  of  health  care  professionals  therefore 
should  be  to  attain  cultural  competency.  To  reach  this 
goal,  clinicians  must  provide  care  based  on  their  knowl- 
edge of  cultures  and  respect  for  patients  of  different  eth- 
nicities. To  give  culturally  competent  care,  health  care 
professionals  will  need  to  be  familiar  with  patients’ 
world  views — particularly  regarding  how  illness,  heal- 
ers, social  relations,  and  the  human  body  are  considered 
within  a particular  culture. 

In  all  cultures,  the  human  body  has  similar  form  and 
function;  each  culture,  however,  assigns  different  cultur- 
al meanings  and  values  to  parts  of  the  body.  A meaning 
assigned  to  a body  part  in  one  culture  may  not  have  an 
equivalent  in  the  culture  of  the  health  care  professional, 
which  may  result  in  a misunderstanding.  For  example, 
the  human  placenta  has  little  cultural  value  in  contem- 
porary Western  biomedicine  and  is  usually  discarded  as 
waste  immediately  after  childbirth.  Recently,  in  our 
institution,  we  observed  another  view  of  the  placenta — 
one  attributing  significant  cultural  meaning  to  its  use 
and  disposal.  The  patient’s  beliefs  were  acknowledged 
prenatally  and  incorporated  into  her  birth  plan.  A break- 
down in  communication  occurred,  however.  Eventually, 
an  innovative  solution  was  proposed,  and  it  allowed  the 
patient’s  original  request  to  be  honored. 

Report  of  Case 

A 23-year-old  gravida  3,  para  2 (G3,P2)  Native 
American  patient  presented  to  the  Obstetrics  Clinic  at 
the  University  of  California,  Davis.  Throughout  her  pre- 
natal course,  she  had  been  seeing  a single  physician  pro- 
vided to  her  in  a continuity  clinic.  At  her  first  prenatal 
visit,  she  requested  her  placenta  to  be  returned  after 
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delivery  for  ceremonial  disposition.  This  request  was 
acknowledged  and  documented  in  the  obstetrical  chart. 

The  patient's  prenatal  course  was  routine  until  37 
weeks,  when  she  was  admitted  to  the  labor  and  deliv- 
ery department  shortly  after  premature  rupture  of  the 
membranes.  Genital  lesions  consistent  with  herpes 
simplex  virus  type  2 were  noted,  and  a cesarean  section 
was  performed  to  decrease  fetal  exposure  to  the  virus. 
The  placenta  was  sent  to  the  pathology  department  for 
evaluation  as  a surgical  specimen. 

The  obstetrics  resident  who  had  been  attending  the 
patient  was  on  vacation  at  the  time  of  the  delivery  and 
for  one  week  afterwards.  The  surgery  team  was  aware  of 
the  patient’s  desire  to  have  her  placenta  returned  and 
noted  this  on  the  pathology  request.  The  pathology  resi- 
dent made  histological  slides  from  a section  of  the  pla- 
centa and  stored  the  remainder  for  retrieval  by  the 
obstetrics  resident.  During  the  patient’s  hospitalization, 
several  unsuccessful  attempts  were  made  to  contact  her 
resident.  Because  this  resident  could  not  be  contacted 
and  the  placenta  was  not  retrieved  soon  after  delivery,  it 
was  assumed  that  the  placenta  was  not  wanted;  the 
majority  of  it  was  disposed  of  as  medical  waste. 
Unknown  to  the  patient,  only  the  small  surgical  block  of 
her  placenta  was  retained. 

On  discharge  from  the  hospital,  the  patient  went  to 
retrieve  her  placenta  from  the  pathology  department 
and  learned  of  its  destruction.  She  contacted  the 
Obstetrics  Clinic  Advice  Nurse,  expressing  her  disap- 
pointment and  concern  regarding  the  failure  of  the  pre- 
viously arranged  plan. 

When  the  obstetrics  resident  returned  from  vacation, 
she  learned  of  the  disposal  of  the  placenta.  She  contacted 
the  patient  to  express  regret  that  the  patient’s  wishes  had 
not  been  realized.  Further  conversations  led  to  a solution 
acceptable  to  patient  and  physician.  The  specimen  block 
maintained  by  pathology  was  subdivided,  and  a portion 
in  formalin  was  given  to  the  physician.  The  patient  was 
given  instructions  regarding  safe  handling  of  the  speci- 
men; the  physician  then  released  it  to  the  patient.  A sup- 
plemental pathology  report,  stating  that  “the  block  had 
been  subdivided  and  released  to  the  patient  at  her 
request,”  was  released.  The  portion  of  the  surgical  block 
that  was  returned  to  the  patient  served  as  the  placenta  in 
the  cultural  ceremony.  Afterward,  she  disposed  of  the 
specimen  in  a way  appropriate  to  her  culture. 

Discussion 

The  United  States  has  experienced  rapid  population 
growth  recently,  particularly  of  immigrants  from  non- 
European  countries.  According  to  the  census  of  1990, 
the  sizes  of  ethnic  groups  are  increasing  rapidly,  espe- 
cially in  the  western  states.  The  Latino  population  had 
increased  53%  since  the  1980  census  and  is  now 
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22,354,059.  The  most  recent  census  shows  that  the  num- 
ber of  Asian  and  Pacific  Islanders  has  increased  by 
108%.'  By  the  year  2000,  the  California  population  will 
be  less  than  50%  Caucasian,  and  one  in  four  residents 
will  be  foreign-bom.’^  In  the  future,  physicians  can 
expect  to  serve  an  ethnically  diverse  population — one 
composed  of  many  ethnic  groups  with  differing  con- 
cepts of  the  body,  explanatory  models  of  disease,  and 
j beliefs  regarding  proper  medical  treatment.^ 

To  better  serve  this  diverse  population  of  patients, 
physicians  will  need  to  develop  cultural  competency.  A 
patient’s  satisfaction  and  compliance  may  depend  on  the 
physician  acknowledging  his  or  her  point  of  view  and, 
when  possible,  incorporating  it  into  the  interpretation  of 
symptoms,  the  diagnosis,  and  the  plan  of  treatment. 

Davidson  discusses  how  the  placenta  is  considered  in 
different  cultures  and  why  proper  disposal  assumes  such 
cultural  significance."'  In  all  cultures,  pregnancy  is  an 
anxiety-provoking  event.  In  most  Western  cultures,  the 
anxiety  generally  ends  with  the  delivery  of  the  infant;  the 
placenta  is  delivered  without  ceremony  and  disposed  of 
as  biological  waste.  For  many  non-Westem  cultures,  the 
anxiety  of  pregnancy  is  not  resolved  until  after  proper 
disposal  of  the  placenta.  The  placenta  is  not  considered 
waste,  but  rather  the  infant’s  twin  or  double,  intimately 
involved  in  the  well-being  of  the  infant,  mother,  and 
community.  Its  proper  disposal  is  culturally  prescribed 
and  often  involves  a ceremony  to  insure  a good  outcome. 

Several  explanations  for  why  the  placenta  assumes 
such  importance  in  certain  cultures  have  been  proposed. 
All  cultures  experience  the  biological  risks  of  childbirth, 
and  the  importance  of  delivering  the  placenta  is  recog- 
nized.^ In  isolated  communities,  a retained  placenta  may 
lead  to  maternal  hemorrhage,  sepsis,  and  eventually  death. 
In  some  cultures,  the  umbilical  cord  is  not  cut  until  after 
the  placenta  is  delivered.  The  large  veins  and  arteries  are 
visible  and  thus  strengthen  the  idea  that  the  placenta  is  a 
separate  life  attached  to  the  infant.  If  risks  associated  with 
the  placenta  are  recognized  by  the  culture,  proper  disposal 
could  be  seen  as  a means  of  decreasing  the  danger. 

In  many  cultures,  rituals  and  ceremonies  are  means  of 
managing  anxiety  associated  with  the  unknown. 
Following  a series  of  prescribed  steps  in  a frightening  sit- 
uation provides  a sense  of  control  or  mastery — a way  of 
influencing  the  event.  Liminal  states  are  times  of  transition 
and  marginality  in  which  a person  is  perhaps  considered 
“neither-nor;”  in  other  words,  the  person  is  in  the  process 
of  transformation  from  one  status  of  being  to  another. 
Birth,  puberty,  marriage,  and  death  are  examples  of  limi- 
nal states.  In  most  societies,  rituals  and  ceremonies  ensure 
the  participant’s  safe  arrival  to  the  next  stage  of  life.  The 
proper  treatment  and  disposal  of  the  placenta,  for  instance, 
brings  closure  to  the  frightening  experience  of  childbirth, 
and  it  resolves  the  liminal  states  in  which  the  “unborn” 
becomes  “human”  and  the  “woman”  becomes  “mother.” 
The  placenta  may  also  have  social  importance 
beyond  that  of  health.  In  many  societies,  the  person  des- 
ignated to  dispose  of  the  placenta  is  defined  by  gender 
and  relationship  to  the  newborn.  In  the  Hmong  culture  of 


Southeast  Asia,  the  woman  may  deliver  her  baby  with- 
out assistance,  but  the  father  disposes  of  the  placenta."’  If 
the  child  delivered  is  a girl,  the  placenta  is  buried  under 
her  parent’s  bed;  if  the  child  is  a boy,  the  placenta  is 
buried  near  the  base  of  the  central  wooden  pillar  sup- 
porting the  house.  (The  latter  is  a place  of  great  honor, 
which  reinforces  the  social  stratification  of  gender 
roles.)  “Placenta”  can  be  translated  as  “jacket”  in  the 
Hmong  language  and  is  considered  the  first  and  finest 
clothing  of  the  infant.  The  Hmong  believe  that  after 
death,  the  soul  must  retrace  the  journeys  undertaken  in 
life  until  it  reaches  the  burial  place  of  its  placental  jack- 
et. Only  by  putting  on  this  protective  covering  can  the 
soul  safely  complete  the  dangerous  journey  to  be  reunit- 
ed with  its  ancestors  and  its  eventual  rebirth.  The  geo- 
graphic site  of  placental  burial  defines  the  ancestral 
home  for  the  clan. 

In  the  case  reported  here,  the  patient  attached  signifi- 
cant value  to  her  placenta  and  its  ceremonial  role  in  the 
birth  event.  Although  she  would  not  share  with  us  how  the 
placenta  was  to  be  used,  the  anthropological  literature  has 
many  examples  of  the  importance  of  placenta  rituals  in 
maintaining  a safe  environment  for  the  infant,  mother,  and 
society.^  The  physician  demonstrated  cultural  competency 
and  gained  the  patient’s  trust  by  agreeing  to  return  the  pla- 
centa, thereby  acknowledging  the  cultural  heritage  of  the 
patient.  The  failure  in  communication  that  resulted  could 
have  been  avoided  if  more  complete  lines  of  communica- 
tion had  been  maintained  and  emphasized.  Rather  than 
simply  offering  an  apology  alone,  an  innovative  solution 
acceptable  to  the  patient  was  found.  The  pathology  depart- 
ment also  demonstrated  sensitivity  and  understanding  by 
helping  to  resolve  the  patient’s  distress.  Before  the  events 
of  this  case  took  place,  neither  the  Departments  of 
Pathology  nor  Obstetrics-Gynecology  had  policies 
addressing  the  possible  cultural  meanings  of  body  parts. 
Pathology’s  Continuous  Quality  Improvement  Committee, 
Obstetrics-Gynecology,  Risk  Management,  and  Decedent 
Affairs  were  faced  with  the  task  of  developing  a clear  and 
reliable  procedure  to  process  requests  for  tissue  return  for 
ceremonial  purposes.  Fundamental  to  providing  more  sen- 
sitive care  is  better  communication  between  departments 
and  the  anticipation  of  problems  such  as  resident  absences. 

An  informal  survey  of  the  experiences  of  26  universi- 
ty departments  of  pathology  regarding  the  return  of  tissue 
to  patients  showed  that  there  is  increasing  cultural  aware- 
ness (W.  Birdsong,  MD,  Davis,  California;  unpublished 
material,  January  1997).  Although  the  time  interval  was 
not  specified,  eight  departments  noticed  a larger  number 
of  requests  for  tissue  return.  Of  the  five  departments  with 
policies  against  tissue  return,  three  made  exceptions  for 
religious  or  ceremonial  purposes.  One  pathologist  com- 
mented that  the  department  requires  all  tissue  to  be 
returned  to  Navajo  patients  for  proper  burial.  Fifteen 
departments  reported  that  they  give  special  instructions 
to  patients  receiving  returned  tissue  about  the  proper 
handling  of  hazardous  materials  such  as  formalin.  No 
department  reported  a negative  medical  outcome  or  legal 
ramifications  as  the  result  of  returning  tissue  to  patients. 
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Physicians  can  routinely  expect  to  care  for  patients 
from  ethnic  groups  differing  from  their  own.  By 
acknowledging  our  patients’  cultural  beliefs,  learning 
more  about  them,  and — when  possible — incorporating 
them  into  our  practice,  we  will  be  better  prepared  to 
serve  this  increasingly  diverse  population. 
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Zygomycosis  is  A relatively  uncommon  fungal  infec- 
tion. Most  cases  have  been  reported  in  association  either 
with  diabetes  mellitus — usually  when  complicated  by 
ketoacidosis — or  in  an  immunocompromised  host.'^ 
Cutaneous  zygomycosis  may  also  complicate  extensive 
soft  tissue  injuries  that  occur  in  a patient  without  an 
underlying  medical  condition.-^'*  We  describe  a case  of 
cutaneous  zygomycosis  following  minor  trauma  in  a 
patient  with  no  underlying  medical  condition  except  for 
well-controlled  non-insulin  dependent  diabetes  mellitus. 
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Report  of  a Case 

The  patient,  a 78-year-old  man,  presented  with  a 
small,  blue-black  bulla  evolving  from  an  erythematous 
nodule  above  the  right  knee.  The  lesion  had  developed 
over  the  previous  six  days  following  a shallow  prick 
from  a splinter  of  wood.  Treatment  was  started  with  oral 
cephalexin  (0.5  grams  4 times  a day).  The  patient’s  med- 
ical history  included  diabetes  mellitus  for  the  last  seven 
years.  His  diabetes  was  being  treated  with  gliben- 
clamide,  and  he  had  postprandial  glucose  values  lower 
than  190  mg  per  dl. 

A Gram  stain  of  the  aspirated  bulla  revealed  a few 
neutrophils  and  scarce  Gram-positive  cocci  in  clusters; 
the  culture  was  sterile.  Over  the  subsequent  four  days, 
the  patient  became  febrile  and  a minimally  painful 
necrotic  lesion  developed  over  his  right  knee. 

We  admitted  the  patient  to  the  hospital.  On  physical 
examination  his  temperature  was  38.3°C  (101°F); 
pulse,  90  beats  per  minute;  and  blood  pressure,  150/80 
mm  of  mercury.  A superficial  black  necrotic  lesion  was 
noted  above  the  right  knee,  the  diameter  of  which  was 
10  mm.  The  knee  itself  was  intact.  Distal  pulses  were 
palpable.  The  remainder  of  the  physical  examination 
was  unremarkable. 

Results  of  a chest  x-ray  were  normal.  Pertinent  serum 
laboratory  results  were  as  follows:  hemoglobin,  124 
grams  per  liter  (12.4  grams  per  dl);  leukocyte  count, 
10.0  X 10^  (10,000  per  mm^)  with  80%  polymorphonu- 
clears  and  7%  bands;  serum  glucose,  9.7  mmol  per  liter 
(175  mg  per  dl);  and  glycosylated  hemoglobin,  8.4% 
(normal,  up  to  7%).  Renal  function  tests  and  electrolyte 
counts  were  normal.  The  serum  albumin  level  was  38 
grams  per  liter  (3.8  grams  per  dl),  and  serum 
immunoglobulins  were  in  the  normal  range.  Muscle  and 
liver  enzymes  were  also  within  the  normal  ranges. 

Intravenous  cefazolin  ( 1 gram  four  times  a day)  and 
clindamycin  (600  mg  three  times  a day)  were  begun.  In 
the  following  three  days,  the  patient  remained  febrile  and 
the  lesion  extended  proximally.  A culture  from  the 
wound  grew  Enterobacter  cloacae,  at  which  time  a regi- 
men of  400  mg  of  ciprofloxacin  intraveneously  two  times 
a day  and  500  mg  of  metronidazole  four  times  a day  were 
begun.  Two  days  later,  the  patient  appeared  toxic:  his 
temperature  was  39.4°C  (102.9°F),  his  pulse  was  120 
beats  per  minute,  and  the  necrotic  lesion  extended  further 
and  deeper,  involving  the  patella.  Serum  laboratory  tests 
revealecl  a leukocyte  count  of  16.0  X 10^  (16,000  per 
mm^)  with  85%  polymorphonuclears  and  10%  bands.  A 
swabbed  culture  of  the  wound  grew  Pseudomonas 
aeruginosa  and  Enterobacter  cloacae. 

A diagnosis  of  necrotizing  fasciitis  was  made,  and 
extensive  debridement  of  the  knee  was  done,  which 
included  a tissue  biopsy.  The  pathologic  specimen 
(Figure  1 ) revealed  broad  nonseptate  hyphae  character- 
istic of  zygomycosis.  A culture  of  the  necrotic  tissue 
grew  no  fungi. 

Three  drugs  were  administered:  amphotericin  B, 
intraveneously,  50  mg  four  times  a day;  ceftazidime,  1 
gram  three  times  a day;  and  amikacin,  500  mg  twice  a 
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Figure  1. — The  figure  shows  zygomycosis.  Note  the  broad  non- 
septate,  irregularly  branching  hyphae  surrounded  by  necrotic 
debris.  (PASX400) 


day.  There  was  no  improvement  in  the  patient’s  general 
condition  in  the  following  48  hours,  and  signs  of  necro- 
sis appeared  in  the  perimeter  of  the  debrided  area.  An 
amputation  above  the  knee  was  subsequently  undertak- 
! en.  After  the  operation,  the  patient  was  still  febrile  and 
: developed  adult  respiratory  distress  syndrome,  at  which 
time  he  required  intubation  and  mechanical  ventilation. 

Wound  cultures  taken  at  the  time  of  amputation 
yielded  Klebsiella  pneumoniae  as  well  as  the  previous- 
; ly  mentioned  isolates.  The  dosages  of  ceftazidime  and 
amikacin  were  disconinued,  and  imipenem  cilastatin  (1 
gram  four  times  a day)  was  begun.  The  patient’s  fever 
gradually  resolved,  and,  after  14  days,  he  was  weaned 
, from  technical  ventilation  and  extubated.  Amphotericin 
B was  given  in  a cumulative  dose  of  0.5  grams,  and  six 
[ weeks  later  the  patient  was  discharged.  The  results  of 
[ blood  cultures  taken  throughout  the  course  of  the  illness 
were  all  sterile. 

The  patient  was  treated  with  insulin  while  septic,  and 
glucose  values  did  not  exceed  13.88  mmol  per  liter  (250 
mg  per  dl).  There  was  no  evidence  of  ketoacidosis 
throughout  the  course  of  the  patient’s  illness. 

Discussion 

The  incidence  of  zygomycosis  has  increased  in  the 
last  two  decades.^  The  patient  whose  case  is  presented 
here  experienced  primary  cutaneous  zygomycosis 
evolving  from  an  ulcer  superficial  to  gangrenous  celluli- 
tis; his  condition  was  complicated  by  secondary  bacteri- 
al infection  and  sepsis. 

Zygomycete  fungi  have  relatively  low  pathogenicity; 
most  cases  are  seen  in  immunocompromised  hosts.  There 
are  several  risk  factors  for  zygomycosis:  diabetes  mellitus, 
especially  when  complicated  by  ketoacidosis;  immuno- 
suppression, which  appears  in  such  patients  as  those  with 
leukemia,  lymphoma,  and  solid  organ  and  bone  marrow 
transplantation;  chronic  renal  failure;  therapy  with  corti- 
costeroids and  deferoxamine;  and  malnutrition.'-^ 

There  are  several  anatomical  classifications  of 
zygomycosis:  rhinocerebral,  pulmonary  cutaneous,  gas- 


trointestinal, and  widely  disseminated.'-^  In  a recent 
.series,  cutaneous  infection  was  noted  to  be  prominent. 
Cutaneous  zygomycosis  is  less  often  associated  with 
systemic  illnesses  than  are  other  forms  of  zygomyco- 
sis;^  it  may  be  acquired  by  traumatic  implantation  or 
through  iatrogenic  inoculation  of  the  skin  with  fungi. 
Cutaneous  zygomycosis  can  be  associated  with 
ischemic  ulcers  in  people  with  diabetes^-^;  an  iatrogenic 
response  following  a needle  stick  in  an  immunocom- 
promised host^-'^-^;  tissue  injury  following  a trauma  or  a 
surgical  procedure^-'*;  a wound  infection  from  contami- 
nated elasticized  tape^-";  or  burn-wound  infections.^-^  It 
is  likely  that  the  patient  whose  case  is  reported  here  pre- 
sented initially  with  primary  zygomycosis  after  a minor 
injury  from  wood  splinters. 

Hemorrhagic  bullas  and  black  necrotic  ulcers  are 
typical  (but  nonspecific)  lesions  that  may  occur  with 
cutaneous  zygomycosis.^  The  first  bacterial  wound  cul- 
ture taken  from  this  patient  was  sterile,  and  when  bac- 
terial infection  subsequently  developed,  appropriate 
antibiotic  therapy  was  ineffective,  which  is  consistent 
with  primary  zygomycosis. 

The  case  we  presented  is  unusual  because  most  patients 
with  well-controlled  diabetes,  as  well  as  patients  who  do 
not  have  diabetes,  have  a major  systemic  predisposing 
condition  or  a local  injury  creating  devitalized  tissue.^-'* 
Patients  with  well-controlled  diabetes  and  no  previous  sig- 
nificant injury  who  do  experience  a case  like  this  usually 
have  infection  in  the  distal  extremities,  where  ischemia 
because  of  vascular  insufficiency  is  likely.'®  This  patient 
had  no  evidence  for  an  underlying  immunodeficiency  and 
had  well-controlled  non-insulin  dependent  diabetes.  The 
lesion,  however,  developed  after  trivial  trauma. 

All  forms  of  zygomycosis,  including  cutaneous,  are 
diagnosed  by  direct  microscopic  examination  of  clinical 
specimens — the  ideal  specimen  being  one  that  was  sur- 
gically removed.  The  fungi  appear  typically  as  broad, 
pleomorphic,  nonseptate  hyphae  that  branch  at  a right 
angle.  An  examination  of  lesion  scrapings  in  a potassi- 
um hydroxide  preparation  or  with  calcofluor  white  stain 
may  allow  for  more  rapid  diagnoses. '-“  To  make  species- 
level  identifications,  a culture  of  the  fungus  from  the 
biopsied  tissue  and  microscopic  identification  of  mor- 
phologic features  are  needed.  A culture  obtained  from  a 
swabbed  specimen  may  yield  no  fungal  growth,'--  which 
is  what  happened  in  the  case  presented  here — examining 
necrotic  material  that  was  obtained  at  surgery  led  to  the 
diagnosis  of  cutaneous  zygomycosis. 

The  fungal  invasion  of  vessel  walls  with  subsequent 
infarction  may  lead  to  a vicious  cycle  in  which  devital- 
ized tissue  enables  further  fungal  and  bacterial  growth. 
Bacterial  infection  may  complicate  mucormycotic  gan- 
grenous cellulitis;  the  possibility  of  zygomycosis  thus 
should  be  considered  even  if  bacteria  have  been  isolat- 
ed. This  is  especially  true  in  a predisposed  host  in  whom 
appropriate  antibiotic  therapy  is  ineffective." 
Zygomycotic  gangrenous  cellulitis  closely  resembles 
necrotizing  fasciitis  and  synergistic  cellulitis;  clinical 
criteria  alone  are  unreliable  for  their  differentiation.'® 
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Thus  surgical  excision  that  includes  a biopsy  should  be 
performed  in  all  patients  who  have  invasive  soft  tissue 
infection  that  is  not  readily  being  controlled  by  antibiot- 
ic therapy  alone. 

The  hallmarks  of  successful  treatment  for  all  forms 
of  zygomycosis  are  early  diagnosis,  aggressive  surgi- 
cal debridement,  systemic  antifungal  therapy,  and  con- 
trol of  any  underlying  disease.  Invasive  zygomycosis 
may  be  cured  by  extensive  debridement — sometimes 
in  the  form  of  amputation — and  the  intravenous 
administration  of  amphotericin  Amphotericin  B 
lipid  complex  has  been  used  successfully  in  treating 
zygomycosis.  Lipid  formulations  of  amphotericin  B 
should  be  considered  for  patients  with  zygomycosis 
and  severe  renal  impairment  because  of  the  nephro- 
toxicity of  the  conventional  form  of  amphotericin  B 
and  the  chance  of  systemic  zygomycosis  affecting  the 
kidneys.'^  Both  the  optimal  duration  and  the  total 
amount  of  intravenous  amphotericin  B for  zygomyco- 
sis are  unknown;  they  should  be  individualized 
according  to  the  patient’s  clinical  response. 

Azole  antifungals  have  been  found  to  be  completely 
ineffective  in  comparison  to  amphotericin  B in  an  ani- 
mal model  of  zygomycosis.''*  There  are  few  reported 
successful  outcomes  of  zygomycosis  with  fluconazole 
therapy.'^  The  relative  contribution  of  fluconazole 
administration  beyond  surgical  debridement  and  rever- 
sion of  the  underlying  immunosuppression  cannot  be 
determined  in  these  cases. 

The  prognosis  of  the  cutaneous  form  of  zygomycosis 
is  better  than  its  other  forms,  which  is  probably  due  to 
the  enhanced  feasibility  of  surgical  debridement.'*  As 
this  case  demonstrates,  invasive  zygomycosis  can  fol- 
low mild  injury  in  patients  without  classic  predisposing 
factors.  Zygomycosis  should  be  considered  in  the  differ- 
ential diagnosis  of  progressive  necrotizing  skin  infec- 
tion. It  is  important  to  note  that  isolating  bacteria  does 
not  exclude  zygomycosis. 

REFERENCES 

1.  Lehrer  Rl,  Howard  DH.  Sypherd  PS.  Edwards  JE,  Segai  GP.  Winston  DJ. 
Zygomycosis — UCLA  Conference.  Ann  Intern  Med  1980;  93:93-108 

2.  Rinaldi  MG.  Zygomycosis.  Infect  Dis  Clin  North  Am  1989;  3:19-41 

3.  Johnson  PC.  Satterwhite  TK,  Monheit  JE,  Parks  D.  Primary  cutaneous  zy- 
gomycosis in  trauma  patients.  J Trauma  1987;  27:437-441 

4.  Adam  RD.  Hunter  G,  DiTomasso  J,  Comerci  G.  Zygomycosis:  Emerging 
prominence  of  cutaneous  infections.  Clin  Infect  Dis  1994;  19:67-69 

5.  Parfrey  NA.  Improved  diagnosis  and  prognosis  of  zygomycosis — a clinico- 
pathologic  study  of  33  cases.  Medicine  1986;  65:1 13-123 

6.  Tomford  JW.  Whittley  D.  Ellner  JJ.  Tomaschefski  JF.  Invasive  primary  cu- 
taneous phycomycosis  in  diabetic  leg  ulcers.  Arch  Surg  1980;  1 15:770-771 

7.  Veliath  AJ.  Rao  R.  Prabhu  MR.  Aurora  AL.  Cutaneous  phycomycosis  (zy- 
gomycosis)with  fatal  pulmonary  dissemination.  Arch  Dermatol  1976; 
112:509-512 

8.  Gartenberg  G,  Bottone  EJ,  Keusch  GT.  Weitzman  I.  Hospital  acquired  zy- 
gomycosis (Rhizopus  rhizopodiformis)  of  skin  and  subcutaneous  tissue:  epidemi- 
ology. mycology  and  treatment.  N Engl  J Med  1978;  299: 1115-1118 

9.  Nash  G,  Foley  FD,  Goodwin  MN  Jr,  Bruck  HM,  Greenwald  KA,  Pruit  BA 
Jr.  Fungal  bum  wound  infection.  JAMA  1971;  215:1664-1666 

10.  Wilson  CB,  Siber  GR.  O'Brien  TF.  Morgan  AP.  Phycomycotic  gangrenous 
cellulitis.  Arch  Surg  1976;  111:532-538 

11.  Vainrub  B.  Macareno  A.  Mandel  S.  Musher  DM.  Wound  zygomycosis 
(mucormycosis)  in  otherwise  healthy  adults.  Am  J Med  1988;  84  546-548 


12.  Rouse  TM.  Malangoni  MA,  Schulte  WJ.  Necrotizing  fascitis:  a pre- 
ventable disaster.  Surgery  1982;  92:765-770 

13.  Gonzalez  CE,  Couriel  DR,  Walsh  TJ.  Disseminated  zygomycosisin  aneu- 
tropenic  patient:  successful  treatment  with  amphotericin  B lipid  complex  and  gran- 
ulocyte colony-stimulating  factor.  Clin  Infect  Dis  1997;  24:192-196 

14.  Van  Cutsem  J.  Van  Garven  F,  Fransen  J.  Janss.sen  PAJ.  Treatment  of  ex- 
perimental zygomycosis  in  guinea  pig  with  azoles  and  with  amphotericin  B. 
Chemotherapy  1989;  35:267-272 

15.  Kocak  R,  Tetiker  T,  Kocak  M,  Baslamisli  F.  Zorludemir  S,  Gonlusen  G. 
Fluconazole  in  the  treatment  of  three  cases  of  Zygomycosis.  Eur  J Clin  Microbiol 
Infect  Dis  1995;  14:559-561  (Letter) 

Administration  of  a 
Neuromuscular  Blocking 
Agent  and  a Narcotic  Agent 
Mimicking  Posterior  Urethral 
Valves 

MARTHA  K.  TERRIS,  MD 
PAULA.  MERCUERIAN,  MD 
Stanford,  California 

Urinary  retention  in  male  neonates  demands  evalu-  ' 
ation  for  the  presence  of  posterior  urethral  valves.  | 
Urinary  retention  can  be  iatrogenic,  however,  if  ill  | 
neonates  are  heavily  medicated  in  the  absence  of  a f 
urethral  catheter.  ' 


Report  of  a Case 

A male  infant  was  delivered  to  a healthy  26-year-old 
gravida  4,  para  0 (G^Pq)  woman  at  34  weeks  gestation 
through  a spontaneous  vaginal  delivery.  The  child  was 
noted  to  have  normal  external  genitalia  and  normal 
voiding,  with  a serum  creatinine  level  of  0.8  mg  per  dl. 
At  2 days  of  age,  he  developed  respiratory  distress  and 
required  intubation;  pancuronium  and  fentanyl  were 
employed  for  paralysis  and  sedation.  No  urethral 
catheter  was  placed.  One  week  later,  he  developed 
anuria  and  had  a serum  creatinine  level  of  3.0  mg  per  dl. 
A physical  examination  revealed  normal  external  geni- 
talia and  suprapubic  fullness.  Results  of  ultrasonogra- 
phy showed  a distended  bladder  and  bilateral 
hydronephrosis,  consistent  with  the  presence  of  posteri- 
or urethral  valves.  The  renal  parenchyma,  however, 
appeared  to  be  of  normal  echogenicity  and  thickness  for 
the  infant’s  age  (Figure  1). 


(Terris  MK,  Merguerian  PA.  Administration  of  a neuromus- 
cular blocking  agent  and  a narcotic  agent  mimicking  pos- 
terior urethral  valves  in  a premature  infant.  West  j Med 
1998;  168:194-196) 
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Figure  1. — A renal  ultrasonography  examination  on  the  eighth  day  of  life  (before  urethral  catheterization)  revealed  a distended  blad- 
der (A)  as  well  as  hydronephrosis  and  normal  renal  parenchyma  in  both  the  left  (B)  and  right  (C)  kidneys. 


Figure  2. — A voiding  cystourethrogram  examination  performed  after  the  cessation  of  paralytic  and  sedative  agents  failed  to  reveal  any  vesi- 
coureteral reflux  (A)  or  obstruction  on  urethral  imaging  (B). 
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Figure  3. — A renal  ultrasonography  examination — 3 months  after  discontinuing  the  neuromuscular  blocking  agent,  narcotic,  and  ure- 
thral catheter — reveals  no  recurrent  hydronephrosis  in  neither  the  left  (A)  nor  right  (B)  kidney. 


A urethral  catheter  was  placed.  After  48  hours  of  ure- 
thral catheterization,  the  hydronephrosis  and  renal  failure 
resolved.  After  the  infant’s  pulmonary  function  normal- 
ized, the  neuromuscular  blocking  agent  and  narcotic 
were  discontinued,  and  he  was  exfubated.  A subsequent 
voiding  cystourethrogram  showed  no  evidence  of  vesi- 
coureteral reflux  or  bladder  outlet  obstruction  (Figure  2). 
The  urethral  catheter  was  removed  and  the  infant  was 
able  to  void  normally  with  good  bladder  emptying.  Three 
months  later,  a second  renal  ultrasonography  revealed  no 
evidence  of  recurrent  hydronephrosis  (Figure  3),  and  the 
child’s  serum  creatinine  level  was  0.4  mg  per  dl. 

Conclusion 

The  infant  presented  in  this  case  experienced  urinary 
retention  and  renal  failure  unrelated  to  anatomic 
obstruction.  The  apparent  cause  of  his  hydronephrosis 
was  the  administration  of  paralytic  agents  and  narcotics 
in  the  absence  of  a urethral  catheter.  Both  neuromuscu- 
lar blocking  agents  and  narcotics  diminish  intravesical 
pressure  and  increase  the  compliance  of  the  bladder  by 


partially  inhibiting  the  parasympathetic  nerves  that 
innervate  the  bladder. ' “ 

The  parasympathetic  nerves  are  responsible  for  both 
the  tone  and  the  contraction  of  the  bladder. 
Parasympathetic  inhibition  is  compounded  by  the  fact 
that  narcotic  agents  have  been  shown  to  increase  urethral 
sphincter  pressures,  which  would  further  inhibit  adequate 
bladder  emptying.'  The  initial  bladder  overdistension  can 
result  in  prolonged  bladder  atony,  which  slows  the  reso- 
lution of  urinary  retention  even  after  the  causative  agents 
have  been  metabolized.^  Iatrogenic  urinary  retention 
should  be  considered  in  ill,  paralyzed,  and/or  sedated 
infants  with  bladder  distention  and  hydronephrosis,  but  it 
does  not  preclude  the  need  to  thoroughly  evaluate  the  uri- 
nary tract  for  anatomic  abnormalities. 
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Immunizations  for  International  Travelers 

WENDY  T.  THANASSI,  MD,  New  Haven,  Connecticut 

Each  year  more  than  45  million  Americans  travel  abroad  for  work  or  pleasure,  and  over  20  million  of 
these  travel  to  rural  areas  or  developing  countries.  While  the  major  medical  risks  of  international  travel 
are  often  exaggerated,  the  incidence  of  minor  illness  is  not.  Persons  going  to  Asia,  Africa,  or  Latin 
America  for  one  month  run  a 65%  to  75%  chance  of  becoming  ill,  although  only  1%  will  require  hos- 
pitalization. The  two  most  common  illnesses  that  affect  travelers,  which  do  have  immunizations  and 
are  often  overlooked  by  physicians,  are  influenza  and  hepatitis  A.  The  risk  of  illness  to  the  traveler 
varies  by  health  and  age  status,  by  the  region  to  be  visited,  by  the  time  of  year,  and  by  the  length  of 
the  journey.  Immunization  advice  for  the  traveler,  therefore,  is  complicated  and  is  best  approached  in 
a systematic  manner.  This  article  outlines  six  steps  to  sound  immunization  advice.  These  steps  include 
ascertaining  the  traveler's  special  individual  needs,  routine  immunization  status,  and  routine  travel  im- 
munization status,  as  well  as  the  entry  requirements  for  the  country  to  be  visited,  geographically  indi- 
cated vaccines,  and  immunizations  as  indicated  for  extended  stays  abroad. 

(Thanassi  WT.  Immunizations  for  international  travelers.  West  J Med  1 998;  1 68:1 97-202) 


The  importance  of  appropriate  immunization  prac- 
tices cannot  be  overstressed.  In  perhaps  the  greatest 
public  health  initiative  the  world  has  ever  seen,  broad 
administration  of  the  vaccinia  vaccine  eradicated  small- 
pox from  the  human  population.  With  similarly  high 
goals,  the  World  Health  Organization  adopted  a resolu- 
tion to  eradicate  poliomyelitis  by  the  year  2000.  As  of 
1994,  the  Western  Hemisphere  was  certified  to  be  free  of 
wild  poliovirus  and,  to  date,  the  number  of  poliomyelitis 
cases  worldwide  has  been  reduced  by  more  than  80%.' 

A thorough  pre-travel  medical  consultation,  however, 
should  include  more  than  immunization  advice.  A 
review  of  malaria  chemoprophylaxes,  chemotherapies 
for  traveler’s  diarrhea,  food  and  water  precautions, 
insect  warnings,  wilderness  travel  considerations  (such 
as  altitude  and  heat  and  cold  issues),  and  even  issues 
regarding  safety  from  violence  should  be  made  a part  of 
the  traveler’s  particular  itinerary.  While  these  issues  are 
beyond  the  scope  of  this  article,  several  thorough  refer- 
ences are  available.^’^  (An  excellent  source  of  informa- 
tion is  the  website  of  the  Center  for  Disease  Control  and 
Prevention  [CDC]  at  www.cdc.gov.)  Pre-travel  prepara- 
tion ideally  begins  4 to  6 weeks  before  departure  so  that 
immunization  schedules  can  be  adequately  spaced,  vac- 
cines can  have  time  to  take  effect,  and  appropriate  med- 
ications and  supplies  can  be  purchased. 

All  immunizations  should  be  recorded  on  the  yellow 
International  Certificate  of  Vaccination  card  issued  by 


the  World  Health  Organization.  This  card  is  commonly 
called  “the  yellow  card,”  and  it  is  given  to  the  patient  to 
keep.  The  cards  are  available  from  the  Superintendent  of 
Documents,  US  Government  Printing  Office, 
Washington  DC  20402  (phone:  202/783-3238).  The 
accompanying  booklet  has  a page  reserved  for  the  offi- 
cial validation  of  yellow  fever  vaccination,  which  is 
required  for  entry  into  some  countries. 

The  Approach 

Determining  the  appropriate  immunizations  for 
international  travelers  is  one  of  the  most  complex  areas 
of  travel  medicine,  and  it  poses  great  challenges  to  clin- 
icians. A systematic  and  thorough  approach  to  the 
immunization  consultation  will  best  ensure  high-quali- 
ty care  for  the  traveler.  Below  is  a proposed  six-step 
approach''  to  understanding  and  addressing  the  immu- 
nization needs  of  the  traveler.  The  steps  of  the  approach 
focus  on  determining: 

• special  needs  of  the  traveler, 

• routine  childhood  immunization  status, 

• routine  travel  immunization  status, 

• entry  requirements  of  the  countiy  to  be  visited, 

• geographically  indicated  vaccinations,  and 

• immunizations  indicated  for  an  extended  stay  abroad. 
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TABLE  1 

—Preferred  Childhood  Immunization  Schedule''^ 

Vaccine 

Age 

Birth  1 Mo  2 Mas 

4 Mas 

6 Mos 

12  Mos  15  Mos  18  Mos 

4-6  Yrs 

11-12  yrs 

Hiitlllllll  Hep  B-1  ///////////// 

Hepatitis  B 

Hep  B* 

////////////  Hep  B-2  //////////// 

////////////////////  Hep  B-3  II II II II  III  III!  Hill 

Diptheria-tetanus- 

pertussis 

DTaP 

DTaP 

DTaP 

////////DTaP//////// 

DTaP 

Td 

Haemophilus 
influenzae  type  b 

Hib 

Hib 

Hib 

///////  Hib  //////// 

Poliovirus 

IPV 

IPV 

/////////////OPV  /////////////// 

OPV 

Measles-  mumps- 
rubella 

/////  MMR  ///// 

MMR 

or  MMR 

Varicella  zoster 

//////////////  Var  /////////////// 

Var* 

* "catch-up"  vaccinations 

Determine  the  Special  Needs  of  Travelers 

The  immunization  needs  of  older  people,  pregnant 
women,  children,  and  immunocompromised  people 
(such  as  patients  with  cancer,  HIV,  or  functional  asple- 
nia) may  vary  from  the  general  recommendations.  For 
healthy  elders,  a one-time  pneumococcal  vaccine  and  an 
annual  influenza  immunization  should  be  administered. 
Older  adults  on  gastric  acid  blockers  should  be  consid- 
ered for  the  cholera  vaccine  when  traveling  to  endemic 
areas.  Travelers  with  asplenia  should  receive  encapsu- 
lated bacterial  vaccines  such  as  meningococcus  and 
pneumococcus,  and  those  with  chronic  obstructive  pul- 
monary disease  and  asthma  should  have  their  pneumo- 
coccus and  influenza  immunizations  updated.  Other  rec- 
ommendations for  travel  by  older  people  are  consistent 
with  those  for  the  general  population. 

For  the  pregnant  or  immunocompromised  traveler, 
live-virus  vaccines  (such  as  those  for  oral  polio  [OPV], 
measles-mumps-rubella  [MMR],  and  yellow  fever)  and 
attenuated  bacterial  vaccines  (such  as  oral  typhoid)  are 
contraindicated.  A guide  such  as  Health  Information  for 
International  Travel,  published  annually  by  the  CDC,  is 
an  excellent  source  for  the  most  current  advice  on  treating 
these  special  groups. 

Immunization  requirements  for  children  travelers  are 
similar  to  those  for  adults  although  the  minimum  age  for 
each  vaccine  varies,  and  the  doses  are  age-appropriate.  It 
is  important  to  note  that  the  yellow  fever  vaccine  is 
absolutely  contraindicated  in  children  younger  than  four 
months,  and  it  is  generally  contraindicated  in  children 
younger  than  nine  months. 

Determine  the  Routine  Childhood 
Immunization  Status 

The  “routine”  series  of  childhood  immunizations 
should  be  current  in  all  people  but  especially  in  travel- 
ers who  may  be  exposed  to  the  respective  pathogens  in 
their  journey.  The  standardized  routine  childhood 
schedule  is  included  in  Table  1.  Of  note  is  the  fact  that 


persons  born  overseas  may  have  never  received  their 
primary  immunization  series. 

Several  important  changes  have  recently  been  made 
to  the  routine  childhood  immunization  schedule.  In 
January  1997,  the  CDC’s  Advisory  Committee  for 
Immunization  Practices  changed  their  recommended 
use  of  the  OPV  in  the  primary  series  in  children. 
Because  vaccine-associated  poliomyelitis  has  been  the 
only  indigenous  form  of  the  disease  in  the  US  since 
1979,  the  new  CDC  recommendation  is  to  use  the 
enhanced  injectable  polio  vaccine  (elPV)  for  the  2-  and 
4-month  doses;  the  OPV  is  used  for  the  last  two  doses 
in  the  childhood  series,  rather  than  for  all  doses  (as  was 
previously  the  practice).  This  is  an  interim  revision  and 
will  be  changed  again  in  3 to  5 years  when  a combina- 
tion vaccine,  which  includes  elPV,  should  be  available. 
Ultimately,  when  worldwide  eradication  of  wild-type 
poliovirus  is  achieved,  all  poliovirus  vaccination  can 
be  discontinued.^ 

Additionally,  a new  diphtheria-tetanus  acellular  per- 
tussis vaccine  (DTAP)  was  approved  for  use  in  June 
1996.  It  has  fewer  side  effects  than  the  old  formulation 
and  is  recommended  as  a replacement  of  the  old  dipthe- 
ria  tetanus  pertussis  (DTP)  vaccine  for  all  four  required 
doses.  A new  combination  of  Haemophilus  influenza 
type  B (Hib)  and  Hepatitis  B vaccine  (COMVAX)  was 
licensed  in  October  1996,  which  will  help  to  decrease 


TABLE  2.- 

-Preferred  Adult  Immunization  Schedule 

* 

Vaccine 

Frequency 

Dosage 

Measles,  Mumps  and 
Rubella 

Two  doses  at  least  1 month  apart. 

0.5  ml  IM 

Poliovirus 

Two  doses  at  4-8  week  intervals, 
third  dose  2-12  months  after  second. 

0.5  ml  SC 

Tetanus  and  Diphtheria  Two  doses  4-6  weeks  apart,  third  dose 

0.5  ml  IM 

Toxoids  combined 

6-1 2 months  after  second. 

Varicella 

Two  doses  separated  by  4-8  weeks. 

0.5  ml  SC 

* adapted  from  the  original.  The  information  provided  in  Table  2 is  for  international  travelers  with* 

out  contraindication  to  the  vaccines  and  without  previous  immunizations. 
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the  number  of  injections  children  receive.  Finally, 
hepatitis  B and  the  varicella  zoster  vaccines  are  includ- 
ed in  the  routine  childhood  schedule,  and  “catch-up” 
immunizations  should  be  given  to  teens  who  missed 
their  primary  series. 

Childhood  Immunizations  for  Unimmunized  Adult 
Travelers 

Many  adults,  particularly  those  bom  overseas,  have 
not  completed  their  childhood  series.  These  patients 
should  be  brought  up-to-date  on  their  tetanus-diphtheria 
(Td),  MMR,  and  polio  vaccines.  For  nonimmune  travel- 
ers, varicella  has  been  added  to  the  list  of  indicated  vac- 
cines. The  OPV  is  contraindicated  in  adults  who  did  not 
receive  a polio  vaccine  as  a child.  The  immunization 
schedule  for  unimmunized  adult  international  travelers 
is  included  in  Table  2. 

Boosters  for  Previously  Immunized  Adult  Travelers 

For  adults  who  were  last  immunized  as  children,  sev- 
i eral  boosters  may  be  needed.  Adults  bom  after  1956  and 
; before  1980  who  have  not  had  measles  should  receive  an 
i adult  measles  booster  with  either  measles  antigen  alone  or 
the  MMR  trivalent  vaccine.  Although  the  standard  for 
nontraveler  patients  is  a tetanus  booster  every  10  years, 
for  the  international  traveler  tetanus  should  be  boosted  if 
it  has  been  more  than  five  years  since  the  last  immuniza- 
tion. This  recommendation  protects  the  traveler  against 
the  disease  and  minimizes  the  chances  of  having  to 
receive  a postexposure  injection  in  a potentially  unsani- 
tary hospital  overseas.  Several  recent  diphtheria  outbreaks 
in  Eastern  Europe  and  the  former  Soviet  States  make  the 
use  of  the  combination  tetanus-diphtheria  (Td)  vaccine 
the  immunization  of  choice  for  travelers  to  this  region. 

A one-time  adult  polio  booster  is  appropriate  for  trav- 
elers to  developing  countries  in  the  Eastern  Hemisphere. 
The  OPV  can  be  given  to  persons  who  were  previously 
immunized  against  polio,  are  immunocompetent,  and  who 
are  not  in  contact  with  immunocompromised  people.  This 
live  virus  can  be  shed  in  the  stool,  and  fully  2 of  every  3 
cases  of  polio  caused  by  the  vaccine  occur  in  immuno- 
compromised people  who  were  in  contact  with  people 
who  received  OPV;  the  risk  is  1 per  2.4  million  doses.  Both 
OPV  and  the  newer  elPV  show  a 90%  to  100%  efficacy. 

Determine  the  Routine  Travel  Immunization 
Status 

Hepatitis  A and  typhoid  fever  are  two  of  the  three 
most  common  tropically-acquired  febrile  illnesses  in 
returning  travelers  (malaria  is  the  third).  Influenza  is  both 
tropically  and  nontropically  acquired  and  imparts  great 
morbidity  on  travelers.  Protection  against  these  diseases 
should  be  provided  for  every  traveler  considered  to  be  at- 
risk  for  acquiring  these  illnesses  while  abroad. 

Hepatitis  A 

Hepatitis  A is  the  most  common  vaccine-preventable 
disease  in  travelers,  so  assuring  hepatitis  A immunity  is  a 


crucial  part  of  any  travel  medicine  consultation. 
Immunization  should  be  considered  for  all  travelers  except 
those  going  to  Western  Europe,  Australia  or  New  Zealand, 
and  Japan.  Spread  by  contaminated  food  and  water,  the 
risk  of  hepatitis  A to  unprotected  travelers  ranges  from  1 
to  20  per  1000  people  during  a 4- week  stay  in  a develop- 
ing country.  The  risk  is  greatest  for  travelers  to  rural  areas 
who  stay  in  private  homes.^  In  the  unimmunized  traveler, 
hepatitis  A infection  is  10  to  100  times  more  common  than 
typhoid  fever  (2  per  1000  to  10,000  people)  and  1000 
times  more  common  than  cholera  infection  (2  per 
100,000).^  Despite  this  high  incidence,  one  study  of  400 
US  passengers  at  the  departure  gates  of  nonstop  flights  to 
high-risk  destinations  in  Asia  showed  that  80%  of  the  trav- 
elers were  not  immunized  against  hepatitis  A.^ 

The  new  hepatitis  A vaccines  Havrix  and  Vaqta  are 
changing  the  future  of  this  disease  for  travelers.  Although 
these  immunizations  take  almost  14  days  to  reach  peak 
efficacy,  they  are  more  than  90%  effective  and  remain  so 
for  at  least  10  years.  Immune/gamma  globulin  takes  only 
two  days  to  reach  full  efficacy  but  is  only  70%  to  80% 
effective  and  lasts  only  3 to  5 months  (depending  on  the 
dose  given).  Therefore,  for  a one-time,  short-stay  traveler 
who  plans  to  depart  within  two  weeks,  immune/gamma 
globulin  is  appropriate.  Eor  a traveler  who  intends  to  take 
multiple  trips  abroad  or  stay  for  more  than  five  months, 
the  hepatitis  A vaccine  is  a better  choice. 

Typhoid  Fever 

Typhoid  fever,  caused  by  the  enteric  pathogen 
Salmonella  typhi,  is  spread  by  fecally  contaminated 
food  and  water.  The  incidence  of  typhoid  fever  among 
American  travelers  typically  is  low  (58  to  174  per  1 
million  travelers),  but  62%  of  all  cases  reported  in  the 
US  are  acquired  abroad.  Mexico,  Peru,  Pakistan,  and 
India  are  the  countries  that  present  the  highest  trans- 
mission rates. 

Immunizations  against  Salmonella  typhi  come  in 
both  oral  and  injectable  forms  and  should  be  offered  to 
those  staying  in  endemic  areas  for  over  two  weeks.  The 
oral  form  has  fewer  side  effects,  but  strict  adherence  to 
the  every-other-day  dosing  should  be  emphasized;  com- 
pliance with  this  regimen  is  apparently  a considerable 
problem.  The  oral  capsular  vaccine,  a live-bacterial 
preparation,  is  contraindicated  in  people  who  are 
immune-compromised  or  in  household  contact  with 
immune-compromised  persons.  A liquid  suspension 
vaccine  is  expected  in  the  near  future. 

Influenza 

Of  febrile  illnesses  in  travelers  returning  from  trips 
abroad,  80%  are  due  to  commonly  acquired  diseases 
such  as  influenza.  The  influenza  vaccine  is  often  over- 
looked when  making  immunization  recommendations, 
but  it  is  perhaps  the  most  relevant  of  all.  The  trivalent 
vaccine  that  is  given  in  the  US  is  equally  effective 
around  the  world.  Furthermore,  influenza  is  present  year 
round  in  tropical  areas.  (The  influenza  season  south  of 
the  tropics  is  opposite  that  of  the  US,  running  from  April 
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TABLE  3.— Countries  Requiring  Yellow  Fever  Immunization  (as  of 
December  1 996)’^ 


Africa  South  America 

Benin  French  Guyana 

Burkina  Faso 
Cameroon 

Central  African  Republic 

Congo 

Cote  d'Ivoire 

Gabon 

Ghana 

Liberia 

Mali 

Mauritania* 

Niger 

Rwanda 

Sao  Tome/Principe* 

Senegal 

Togo 

Zaire 

* for  a more  than  two-week  stay 


to  November.)  This  inexpensive  and  effective  vaccine 
should  be  offered  to  every  person  who  will  be  traveling 
during  an  area’s  influenza  season. 

Determine  the  Entry  Requirements  of  the 
Country  to  be  Visited 

Officially,  yellow  fever  is  the  only  vaccine  required 
for  entry  into  some  countries,  with  the  exception  of 
Saudi  Arabia  during  the  Hajj.  Certain  African  nations, 
however,  sporadically  “unofficially”  request  proof  of 
cholera  immunity  upon  entry.  For  travelers  crossing 
multiple  African  borders  that  are  “off  the  beaten  track,” 
one  dose  of  the  cholera  vaccine  meets  the  requirements 
for  entry.  This  vaccine  is  politically  mandated  but  not 
medically  indicated. 

Yellow  Fever 

The  yellow  fever  vaccine  is  required  by  some  coun- 
tries as  a condition  for  entry  (Table  3).  It  is  strongly  rec- 
ommended for  all  travelers  to  South  America  and  rural 
areas  of  equatorial  Africa,  both  of  which  are  endemic 
regions  containing  infected  Aedes  mosquitoes  that  may 
spread  the  virus  to  travelers. 

Yellow  fever  is  so  named  for  its  predilection  to 
cause  jaundice.  It  can  be  as  mild  as  a flu-like  illness 
and  as  severe  as  hepatitis  or  hemorrhagic  fever.  This 
mosquito-bome  disease  rarely  affects  travelers;  in  the 
travelers  who  contract  it,  however,  mortality  rates  may 
be  as  high  as  50%.  Fortunately,  the  vaccine  has  few 
side  effects,  only  needs  a booster  every  10  years,  and  is 
nearly  100%  protective. 


The  immunization  is  contraindicated  in  persons  aller- 
gic to  eggs,  immune-compromised  people,  or  those  in 
contact  with  immune-compromised  people.  For  travel- 
ers who  meet  these  conditions,  the  “yellow  card”  has  a 
section  for  “medically  indicated  exemptions.” 

Saudi  Arabia — The  Hajj 

As  of  January  1998,  Saudi  Arabia  is  the  only  country 
that  officially  requires  proof  of  meningococcal  vaccina- 
tions for  direct  travel  from  the  United  States,  and  this 
requirement  is  in  place  only  during  the  Hajj.  The  Hajj  is 
a six-week  annual  pilgrimage  to  Mecca  that  takes  place 
in  the  late  spring.  The  exact  dates  of  this  event  change 
every  year.  People  traveling  to  Saudi  Arabia  should  con- 
tact the  consulate  to  determine  the  timing  of  the  year’s 
Hajj.  The  1998  requirements  are  available  from  the 
World  Health  Organization  (WHO)  Weekly 
Epidemiological  Record,  No.  1/2,  January  2-9,  1998. 

Determine  the  Immunizations  that  are 
Geographically  Indicated 

Each  area  of  the  world  has  its  own  vaccine-preventable 
endemic  pathogens.  Knowing  the  itinerary  of  the  traveler 
will  help  the  consultant  offer  the  appropriate  protection. 

Cholera 

The  current  injectable  cholera  vaccine  is  only  50% 
effective,  often  causes  gastrointestinal  upset,  and  lasts 
for  only  3 to  6 months.  Due  to  these  substantial  limita- 
tions, the  two-dose  series  is  rarely  recommended,  except 
to  people  traveling  to  substantially  high-risk  areas  such 
as  central  African  refugee  camps.  It  is  also  recommend- 
ed for  people  taking  H,-blockers  or  those  who  have  had 
a gastric  resection — these  people  have  a decreased  resis- 
tance to  the  Vibrio  cholerae  bacteria.  As  discussed 
above,  proof  of  cholera  immunization  is  occasionally 
requested  by  African  border  guards. 

Cholera  is  endemic  in  much  of  tropical  Africa,  Asia, 
and  South  America,  but  the  limitations  of  the  vaccine 
make  its  use  questionable.  An  oral  whole-cell  cholera 
vaccine  is  already  approved  for  use  in  Canada,  and  the 
US  eagerly  awaits  its  arrival. 

Meningococcus 

Meningococcal  vaccine  is  another  commonly  indicat- 
ed immunization  for  travelers.  The  current  formulation 
protects  against  strains  A,  C,  Y,  and  W-135.  Because  the 
most  prevalent  strains  within  the  US  are  A and  B,  this 
vaccine  is  only  minimally  protective  against  Neisseria 
meningitidis  in  the  US.  Recent  outbreaks  of  meningitis 
in  Eastern  countries  make  meningococcal  vaccine  pru- 
dent for  travelers  to  Nepal,  Northern  India,  and  Saudi 
Arabia,  as  well  as  to  the  “meningitis  belt”  across  sub- 
Saharan  Africa. 

Tick-Borne  Encephalitis 

Tick-borne  viral  encephalitis,  also  known  as  spring- 
summer  encephalitis,  occurs  in  forested  areas  of 
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Europe  (including  Scandinavia)  and  the  former  Soviet 
states.  The  risk  for  contracting  the  disease  is  greatest 
for  persons  traveling,  camping,  or  hiking  in  woods, 
fields,  or  pastures  between  April  and  August — the  time 
in  which  Ixodes  rincus,  the  principal  carrier  tick,  is 
most  active.  Drinking  unpasteurized  dairy  products 
may  also  result  in  infection.  The  immunization  cur- 
rently is  not  available  in  the  United  States  but  can  be 
obtained  in  Europe  for  travelers  considered  at-risk  for 
contracting  the  disease. 

Yellow  Fever 

Even  when  not  required  for  entry,  this  immunization 
should  be  given  to  travelers  who  are  staying  more  than 
one  week  in  a yellow  fever  endemic  area,  such  as  equa- 
torial South  America  or  Africa.  Yellow  fever  does  not 
exist  in  Asia. 

Provide  Extra  Immunizations  for  Extended 
Stays 

Clearly,  the  longer  a person  travels,  the  greater  the 
risk  of  contracting  an  endemic  disease.  In  addition  to 
following  all  of  the  information  and  guidelines  provided 
above,  if  the  traveler  is  staying  for  more  than  one  month 
overseas,  the  hepatitis  B,  Japanese  encephalitis,  and 
rabies  immunizations  should  be  considered. 

Hepatitis  B 

Ideally,  everyone  should  be  immunized  against  the 
hepatitis  B virus.  In  the  past,  immunization  was  recom- 
mended only  for  travelers  staying  abroad  for  over  six 
months.  There  are  between  250,000  and  300,000  new 
infections  caused  by  hepatitis  B every  year  in  the  US, 
I however,  so  the  recommendations  for  immunization  have 
I become  much  more  strict.  The  CDC  now  suggests  that 
all  sexually  active  adults  with  more  than  one  partner  in 
the  past  six  months  should  be  encouraged  by  their  physi- 
cians to  receive  the  three-dose  vaccine  series,  regardless 
of  their  sexual  plans  while  abroad.  Most  infections  are 
clearly  sexually  transmitted,  but  transmission  also  may 
occur  from  parenteral  exposure  to  this  virus. 

Japanese  Encephalitis 

Epidemics  of  Japanese  encephalitis  have  dotted  the 
I Far  East  in  recent  years.  A viral  disease  spread  by 

I chiefly  by  Culex  vishniii  mosquitoes,  Japanese 

encephalitis  is  extremely  rare,  but  it  imparts  grave  mor- 
bidity on  its  recipient.  The  estimated  risk  is  1 per  5000 
per  one  month  stay  or  1 per  20,000  per  one  week  stay  in 
endemic  areas  during  the  transmission  season. 
Transmission  is  highest  after  the  rainy  season,  when 
mosquitoes  are  prevalent.  In  China  and  Korea,  this  is  in 
the  summer  and  fall;  in  India,  Nepal,  and  Sri  Lanka,  the 
I season  is  October  to  December.  In  tropical  areas,  spo- 
t radic  cases  can  occur  any  time  of  the  year.  Urban  areas 
on  tourist  routes  are  not  considered  to  be  high-risk  areas; 
however,  travelers  frequenting  such  rural  environments 
as  pig  farms  or  rice  paddies  in  Southeast  Asia  should 


consider  vaccinating  against  Japanese  encephalitis.  Of 
importance  is  the  fact  that  minor  local  reactions,  such  as 
redness,  swelling,  and  pain,  occur  in  10%  of  recipients. 
Serious  allergic  effects,  including  hives  and  angioede- 
ma,  are  reported  in  0.1%  of  those  who  received  the  vac- 
cine. The  side  effects  can  occur  after  any  of  the  three 
doses  and  can  be  delayed  for  up  to  two  weeks.  Travelers 
receiving  the  vaccine  should  remain  in  the  doctor’s 
office  for  30  minutes  following  immunization,  to  watch 
for  immediate  hypersensitivity  reactions. 

Rabies 

A less  common  disease,  rabies,  also  must  be  consid- 
ered by  people  traveling  for  extended  periods  of  time. 
Rabies  is  a rare  but  invariably  fatal  infection  of  the  brain 
transmitted  by  contact  with  the  saliva  of  an  infected  ani- 
mal. Dogs  are  the  world’s  major  reservoir  of  rabies.  In 
Thailand,  an  estimated  8%  of  all  street  dogs  are  infected 
with  rabies.  A recent  study  of  travelers  to  Thailand 
found  that  1.3%  had  been  bitten  and  8.9%  had  been 
licked  by  a dog  during  their  stay.^  Despite  these  statis- 
tics, only  five  cases  of  imported  rabies  occurred  in 
Americans  over  a 12-year  period,  from  1980  to  1992.^ 
On  October  20,  1997,  the  Food  and  Drug  Administration 
licensed  a new  rabies  vaccine  (RabAvert),  which  allows 
greater  flexibility  in  treatment  choices  for  people  who 
are  sensitive  to  other  vaccines. 

Plague 

People  with  Yersinia  pestis  infection,  commonly 
known  as  the  plague,  experience  the  rapid  onset  of 
fever,  chills,  headache,  myalgias  and  malaise.  The 
pneumonic  form  is  further  characterized  by  cough  and 
shortness  of  breath  and  the  bubonic  form  by  painful 
swelling  of  the  lymph  glands  (buboes)  in  the  neck,  axil- 
la, or  groin.  Untreated,  the  plague  is  fatal  in  more  than 
50%  of  cases.  Plague  is  carried  by  fleas,  rodents,  cats, 
and  humans,  and  it  is  transferred  to  people  through  flea 
bites  or  the  inhalation  of  airborne  pneumonic  plague 
droplets.  The  risk  of  contracting  plague,  even  in  endem- 
ic areas,  is  extremely  small.  The  efficacy  of  the  plague 
vaccine  has  not  been  demonstrated  in  a controlled  trial 
in  humans.  Immunization  should  only  be  considered  for 
field  researchers  or  those  who  anticipate  intense  expo- 
sure to  rodents  in  the  rural  mountainous  regions  of 
Africa,  Asia  (including  India),  and  the  Americas. 
Vietnam  is  currently  the  country  of  greatest  concern. 

Summary 

The  six  steps  outlined  in  this  article  to  providing 
sound  immunizations  for  international  travelers  are  gen- 
eral guidelines  only;  individual  needs  may  vary. 
Nonetheless,  it  is  important  that  health  care  profession- 
als work  from  a framework  such  as  the  one  presented 
here  to  ensure  that  the  immunization  consultation  is  both 
appropriate  and  thorough. 
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The  Clinician's  Approach  to  the  Management  of 

Headache 


MORRIS  MAIZELS,  MD,  Woodland  Hills,  California 

Headache  is  a ubiquitous  complaint,  yet  it  is  one  that  often  elicits  anxiety  in  both  patients  and  physi- 
cians. When  a patient  presents  with  headache,  the  clinician  must  answer  the  following  questions:  (1) 
Is  the  headache  "worrisome"  (secondary  to  underlying  disease)?  (2)  If  the  headache  is  benign,  what 
type  is  it?  (3)  How  is  the  acute  headache  best  treated?  and  (4)  How  may  future  headaches  be  pre- 
vented? The  following  review  is  intended  to  aid  primary  care  physicians  in  answering  these  questions. 
(Maizels  M.  The  clinician's  approach  to  the  management  of  headache.  West  J Med  1 998;  1 68:203-21 2) 


Assessment:  What  Type  of  Headache  Is  It? 

A headache  evaluation  should  address  the  issues  list- 
ed in  Table  1 . Many  patients  have  more  than  one  type  of 
headache;  the  patient  with  constant  daily  headaches 
often  has  occasional  incapacitating  migraines.  In  assess- 
ing the  patient’s  headache,  each  type  should  be  consid- 
ered and  addressed. 

Migraine 

The  International  Headache  Society  has  defined  the 
criteria  for  migraines  with  and  without  aura  (Tables  2 
and  3); ' the  most  recent  definitions  replace  previous  des- 
ignations of  “classic”  and  “common”  migraine. 
Migraine  is  never  pain  alone:  there  must  always  be  nau- 
sea or  photophobia  and  phonophobia.  Auras  may  or  may 
not  accompany  the  migraine;  they  are  usually  visual  hal- 
lucinations and  are  typically  described  as  flashing  lights, 
zig-zag  lines  (the  “fortification”  phenomenon),  or  blind 
spots  (scotoma).  Clinicians  also  rely  on  certain  patterns 
to  aid  in  the  diagnosis  of  a migraine.  Headaches  with 
reliable  triggers  (Table  4)  and  patterns  (such  as  peri- 
menstrual  exacerbation  with  relief  during  pregnancy) 
are  likely  to  be  migrainous.  It  is  also  typical  to  notice 
relief  of  the  headache  after  sleep. 

Tension-type  headache 

The  designation  “tension-type”  reflects  the  under- 
standing that  the  headache  is  not  directly  related  to 
muscle  tenderness;  rather,  muscle  tenderness  may  be  a 
secondary  phenomenon.^  Episodic  tension-type 
headache  (TTH)  is  different  from  chronic  TTH  in  that  it 
occurs  less  than  15  days  per  month.'  Many  experts 
believe  that  TTH  and  migraine  form  a continuum  and 


cannot  be  readily  distinguished.^  For  instance,  features 
that  accompany  migraine — such  as  unilateral  headache, 
throbbing  pain,  nausea,  or  photo-  and  phonophobia — are 
occasionally  seen  in  TTH,  while  neck  muscle  tenderness 
may  be  seen  in  migraine  patients."*  Many  patients  do 
have  both  migraine  and  TTH,  and,  in  fact,  a TTH  can 
turn  into  a migraine.  These  facts  lend  further  support  to 
the  idea  of  the  existence  of  a headache  continuum. 

Pathophysiology  of  Migraine  and  TTH 

The  current  understanding  of  migraine  origin  has 
evolved  from  vascular  models,^  to  a trigeminovascular 
model,®’’  toward  a central  neuronal  model  of  migraine  as 
a disturbance  of  the  serotonergic  system  of  the  mid- 
brain.^  Activation  of  the  dorsal  raphe  nucleus  of  the  mid- 
brain during  migraine^  has  led  to  the  concept  of  a 
“migraine  generator.”  Receptors  for  serotonin  (5- 
hydroxytryptamine,  or  5-HT)-specific  medications  are 
identified  in  the  midbrain, and  all  migraine  abortive 
and  prophylactic  medications  influence  the  serotonin 
pathway."  In  migraines,  vascular  changes  are  most  like- 
ly secondary,  rather  than  causative,  phenomena. 

A gene  for  the  rare  disorder  familial  hemiplegic 
migraine  has  been  mapped  to  chromosome  19pl3.'^ 
This  discovery  has  raised  speculation  that  a genetic  basis 
for  other  forms  of  migraine  may  be  found. 

There  has  been  little  progress  in  our  understanding  of 
TTH.  Olesen  has  proposed  looking  at  migraine  and  TTH 
as  integrations  of  vascular,  supraspinal,  and  myofascial 
inputs:'^  the  spectrum  of  symptoms  is  explained  by  the 
relative  predominance  of  vascular  as  opposed  to  myofas- 
cial input.  Some  instances  of  what  is  currently  called  TTH 
may  ultimately  be  found  to  be  cervicogenic  in  origin.''* 


From  the  Department  of  Family  Practice,  Southern  California  Permanente  Medical  Group,  Woodland  Hills,  California. 

Reprint  requests  to  Morris  Maizels,  MD.  Department  of  Family  Practice,  5601  DeSoto  Ave,  Woodland  Hills,  CA  91365.  E-mail:  Morris.Maizels@KP.org. 


204  W)M,  March  1998— VoM68,  No.  3 


Management  of  Headache — Maizels 


ABBREVIATIONS  USED  IN  TEXT 

5-HT|  = 5-Hydroxytr>'ptamine 

DHE  = dihydroergotamine 

CDH  = chronic  daily  headache 

NSAID  = nonsteriodal  anti-inflammatory  drug 

TCA  = trycyclic  antidepressant 

TTH  = tension-type  headache 


Headaches  are  also  commonly  believed  to  have  a psy- 
chological basis,  but  related  studies  have  had  varying 
results.  Many  of  these  studies  show  that  people  afflicted 
with  migraines  (migraineurs)  have  high  levels  of  anxiety 
or  depression.'^  In  one  study,  however,  the  Minnesota 
Multiphasic  Personality  Inventory  (MMPI)  patterns  of 
patients  with  migraine  headaches  were  normal;  those  of 
patients  with  TTH  or  combined  migraine-TTH  were 
moderately  abnormal  (indicating  “neuroticism”);  and 
those  of  patients  with  posttraumatic  headache  (daily 
headache  following  trauma)  were  abnormal.'^ 
Nonetheless,  67%  of  migraineurs  identify  emotion  as  a 
headache  trigger.'^ 

Chronic  Daily  Headache! Drug  Rebound  Headache 

The  phenomenon  of  drug  rebound  headache  has  been 
described  as  an  unrecognized  epidemic The  mandate 
of  any  primary  physician  is  to  prevent  drug  rebound  and 
to  recognize  it  when  it  occurs. 

Chronic  daily  headache  (CDH)  is  a low-grade  daily 
headache,  which  may  become  severe  at  times  and  have 
migrainous  features.  CDH  patients  account  for  40%  of 
all  patients  referred  to  headache  clinics.'^  The  patient 
may  not  complain  of  daily  headache,  however.  Frequent 
refills  of  symptomatic  medication  or  recurrent  visits  to 
the  emergency  room  should  alert  the  physician  to  the 
possibility  of  CDH. 

Mathew-"  described  the  transformation  of  episodic 
migraine  into  a daily  headache.  Mathew  and  colleagues'^ 
later  studied  630  patients  with  CDH  (excluding  those 
with  posttraumatic  headache):  78%  had  transformed 
migraine,  13%  had  chronic  TTH,  and  9%  had  what  is 
known  as  new  daily  persistent  headache.  Patients  with 
transformed  migraines  begin  with  a typical  history  of 
episodic  migraine  that,  over  the  years,  becomes  more  and 
more  frequent  and  eventually  occurs  daily.  Patients  with 
new  daily  persistent  headache  note  the  onset  of  a 
headache  over  a day  or  two,  which  then  persists  daily. 
New  daily  persistent  headache  patients  are  difficult  to 
treat,  but  their  long-term  prognosis  is  good:  30%  have 
their  symptoms  resolve  within  3 months,  and  70%  to 
80%  have  theirs  resolve  in  6 to  12  months.^' 

In  a landmark  study  of  200  patients  with  daily  TTH, 
Kudrow^^  demonstrated  that  only  those  patients  who 
stopped  their  daily  use  of  analgesics  improved. 
Withdrawal  of  daily  medication,  combined  with  amit- 
ryptiline  prophylaxis,  led  to  a 72%  improvement  (using 
an  index  of  headache  frequency  and  severity)  within  4 


TABLE  1 .—Evaluation  of  Chronic  Recurrent  Headaches 

History 

Physical  Examination 

Age  at  onset; 

Funduscopic 

change  in  pattern  over  time 

Myofascial— cervical  spine; 

Headache  features 

temporomandibular  joint 

quality  (throbbing  vs.  dull) 

Neurologic  exam— cranial 

location  (unilateral  vs.  bilateral) 

nerves,  DTRs,  motor,  cere- 

severity 

bellar 

prodromal  symptoms/aura 

associated  symptoms 

nausea;  photo-  or  phonophobia 

Laboratory  Evaluation ' 

frequency/duration 

a/MRI 

Triggering  factors  (see  Table  4) 

Lumbar  puncture 

Family  history 

Psychosocial  (lifestyle,  sleep  pattern,  anxiety/depression) 

Previous  evaluations  (imaging  studies,  consultations) 

Medications— current  and  previous  with  responses  and  side  effects 

* see  text  for  indications 

weeks.  Even  without  any  prophylaxis,  patients  who 
withdrew  from  their  daily  analgesics  showed  a 43% 
improvement.  Patients  who  continued  daily  analgesics, 
with  or  without  prophylaxis,  had  little  improvement.  In 
a separate  series  of  200  patients,  Mathew  and  col- 
leagues^^ found  a 78%  and  52%  improvement,  with  and 
without  prophylaxis,  respectively,  in  patients  who  suc- 
cessfully stopped  their  daily  analgesic.  Patients  may 
require  a “wash-out”  period  of  8 to  12  weeks  or  longer 
(to  cleanse  the  body  of  the  analgesic).^'* 

Any  symptomatic  headache  remedy  may  cause  drug 
rebound  headache,  but  it  is  most  likely  when  using  ergo- 
tamines,  narcotics,  and  products  that  combine  caffeine 
or  butalbital  with  aspirin  or  acetaminophen. Even 
patients  who  take  as  little  as  1000  mg  per  day  of  aspirin 
or  acetaminophen  may  develop  drug  rebound 
headache. clinicians  believe  that  the  fi-equency  of 
use  is  most  important,  and  they  limit  the  use  of  all  symp- 
tomatic medication  to  n\'o  days  a week. 


TABLE  2.— Diagnostic  Criteria  for  Migraine  Without  Aura 


A.  At  least  five  attacks  fulfilling  B to  D 

B.  Headache  attacks  lasting  4 to  72  hours  (untreated  or  unsuccessfully 
treated) 

C.  Headache  has  at  least  two  of  the  following  characteristics: 

1 . Unilateral  location 

2.  Pulsating  quality 

3.  Moderate  or  severe  intensity  (inhibits  or  prohibits  daily  activities) 

4.  Aggravation  by  walking  stairs  or  similar  routine  physical  activity 

D.  During  headache  at  least  one  of  the  following  conditions  exist: 

1 . Nausea  and/or  vomiting 

2.  Photo-  and  phonophobia 

E.  No  evidence  of  related  organic  disease 
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TABLE  3— Diagnostic  Criteria  for  Migraine  with  Aura 


A.  At  least  two  attacks  fulfilling  criterion  B 

B.  At  least  three  of  the  following  four  characteristics: 

1 . One  or  more  fully  reversible  aura  symptoms,  indicating  focal 
cortical  or  brainstem  dysfunction. 

2.  At  least  one  aura  symptom  develops  gradually  over  more  than  4 
minutes,  or  two  or  more  symptoms  occur  in  succession. 

3.  No  aura  symptom  lasts  more  than  60  minutes. 

4.  Headache  follows  aura  within  an  hour  (or  begins  before  or 
simultaneously  with  the  aura). 

C.  No  evidence  of  related  organic  disease 


The  proper  treatment  of  drug  rebound  headache 
involves  withdrawing  the  causative  medication.  The 
addition  of  prophylaxis  without  withdrawal  of  the 
offending  medication  is  a futile  gesture.  Physicians  must 
convey  the  good  prognosis  after  drug  withdrawal. 
Physicians  should  tell  their  patients  to  expect  to  feel 
worse  for  about  two  weeks  before  an  improvement 
begins.  Most  patients  can  be  abruptly  withdrawn  as  out- 
patients, with  the  addition  of  amitryptiline  (10  to  25  mg) 
as  prophylaxis  and  a nonsteroidal  anti-inflammatory 
drug  (NSAID)  such  as  naproxen  for  symptomatic 
relief.^’  Patients  who  abuse  high  doses  of  barbiturates  or 
narcotics,  or  who  cannot  successfully  withdraw  on  their 
own,  should  be  referred  to  a headache  specialist. 

Treatment  of  the  Acute  Headache 

There  are  several  general  principles  to  be  followed  in 
treating  acute  headaches.  Physicians  should  base  their 
selection  of  symptomatic  medication  on  the  past  experi- 
ence of  the  patient;  the  severity  of  the  headache;  associ- 
ated symptoms;  and  side-effect  profiles  (Tables  5 and  6). 
Patients  should  be  taught  how  to  recognize  early 
headache  symptoms  and  treat  them  before  the  headache 
becomes  disabling. 

Aspirin  and  NSAIDs  (such  as  ibuprofen^*  or  naprox- 
en^^)  are  effective  for  most  milder  headaches,  although 
they  often  require  high  doses.  Combination  analgesics, 
such  as  aspirin  or  acetaminophen  with  butalbital  and 
caffeine  or  isometheptene  with  acetaminophen  and 
dichloralphenazone,  are  widely  used.  Caffeine  increases 
j the  analgesic  effect,^*^^^  but  combination  products  are 
1 prone  to  cause  rebound  headache. 

More  severe  headaches  are  treated  with  ergotamine 
combinations,  the  efficacies  of  which  are  probably  equal 
to  those  of  NSAIDs  and  mixed  analgesics.^"^  Patients 
should  be  instructed  to  determine  the  maximum  dose 
they  can  tolerate  without  nausea,  and  take  it  as  soon  as 
possible  in  the  attack.  Ergotamine  is  poorly  absorbed 
orally,  but  suppositories  yield  blood  levels  20  to  30 
times  higher.^^  Patients  willing  to  use  a suppository 
should  titrate  their  dosage  to  avoid  nausea. 

Headaches  accompanied  by  strong  nausea,  or 
headaches  that  have  not  completely  responded  to  the 


TABLE  4.— Common  Migraine  Triggers^^'"^^ 


Emotion/stress/relief  from  stress 
Specific  foods 
aged  cheeses  (tyramine) 
nitrite/nitrate  containing  foods 
MSG 

chocolate 

caffeine 

alcohol 

Skipping  meals 
Menses 

Change  in  sleep  pattern  (too  much  or  too  little) 
Glare 


above  medications,  may  be  treated  successfully  by 
adding  an  anti-emetic.  Anti-emetics  improve  the 
delayed  absorption  of  medications  caused  by  gastric  sta- 
sis during  a migrainous  episode.  Anti-emetics  such  as 
metoclopramide  may  be  combined  with  any  other 
migraine  medications. 

Treatment  of  the  Most  Severe  Headache 

More  severe  headaches  often  require  parenteral  thera- 
py. Dihydroergotamine  (DHE),  a derivative  of  ergota- 
mine tartrate,  is  underused  in  the  treatment  of  severe 
headache.^^  DHE  may  be  given  intramuscularly  (IM), 
subcutaneously  (SQ),  or  intravenously  (IV)  and  recently 
was  approved  for  intranasal  use.  Its  efficacy  is  compara- 
ble to  sumatriptan  (see  below) — its  onset  of  action  is 
slower  but  it  has  less  chance  for  relapse — and  it  is  a cost- 
effective  alternative.  In  addition,  DHE,  in  contrast  to 
ergotamine,  does  not  cause  drug  rebound  headache. 
Patients  can  readily  be  taught  to  use  DHE  at  home,  and  it 
is  effective  when  other  migraine  treatments  have  failed. 

Repetitive  IV  DHE  (Table  7)  is  the  treatment  of 
choice  for  refractory  migraine,  status  migrainosus 
(migraine  lasting  longer  than  72  hours),^^  and  chronic 
intractable  headache  (a  chronic  headache  that  has  been 
refractory  to  treatment). Premedication  with  metoclo- 
pramide or  prochlorperazine"^'^  is  required. 

Sumatriptan  is  a specific  5-HTj  (serotoninj)  receptor 
agonist  and  is  a major  advancement  in  the  treatment  of 
migraines.  Six  milligrams  of  sumatriptan  given  SQ 
relieves  migraine  pain  and  the  associated  symptoms  in 


TABLE  S.— Principles  of  Acute  Treatment 


Tailor  prescription  to  the  patient  and  to  the  headache  severity; 
Treat  headache  symptoms  early,  with  maximal  tolerated  doses; 
Gonsider  adding  anti-emetics  to  other  treatments;  and 
Limit  symptomatic  medication  to  two  days  per  week. 
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TABLE  6.— Medications  for  Symptomatic/Abortive  Treatment  of  Headache 

Drug 

Ooie/rouie!  frequency 

Remarks 

Side  effects  (St)/  Contraindications  (C) 

MILD  HEADACHES 

Aspirin 

Use  maximal  tolerated  doses  at  onset; 

SE:  Cl  intolerance,  bleeding. 

NSAIDs 

e.g.,  naproxen  775  mg. 

fluid  retention;  C:  peptic  ulcer 

naproxen 

ibuprofen  1200  mg. 

disease,  Coumadin; 

ibuprofen 

use  with  caution  in  CHF,  renal 

others 

insufficiency 

Aspirin  or  acetaminophen, 

1-2  at  onset,  repeated  every  4 hours; 

HIGHLY  PRONE  TO  DRUG  REBOUND: 

SE:  sedation  and  same  as  for 

butalbital,  caffeine  (Fiorinal,  Fioricet) 

maximum,  4 per  day 

Limit  use  to  2 days  per  week 

aspirin  (above) 

MORE  SEVERE  HEADACHES 
Isometheptene, 

2 at  onset,  then  1 every  hour 

Vasoconstrictor-sedative  combination 

SE:  dizziness;  C:  glaucoma. 

dichlorphenazone, 

to  maximum  of  5 

severe  renal  or  liver  disease. 

acetaminophen  (Midrin) 

CAD,  hypertension; 
concomitant  MAO-ls 

Ergotamine  tartrate,  caffeine 

1-2  orally  at  onset;  may  repeat  within 

HIGHLY  PRONE  TO  DRUG  REBOUND: 

SE:  nausea,  abdominal  pain. 

(Cafergot) 

30  minutes  and  every  four  hours; 

Limit  use  to  2 days  per  week 

paresthesias,  chest  tightness; 

maximum  5 per  day 

ergotism  (ischemia  of  extremities) 
C:  CAD,  PVD,  hypertension, 
renal  or  liver  diseases,  sepsis, 
pregnancy 

Metoclopramide 

1 0 mg  orally,  intramuscularly. 

Combine  with  any  other  agent  to 

SE:  dystonic  reactions; 

(Reglan) 

or  intravenously 

increase  efficacy 

avoid  use  in  children 

MOST  SEVERE  HEADACHES 
Dihydroergotamine  (DHE) 

1 mg  intramuscularly  or 

Low  rate  of  relapse;  ideal  for 

SE  and  C:  same  as  for 

subcutaneously,  up  to  every  8 hours; 

persistent  headache 

ergotamine,  but  does  not  cause 

2 mg  intranasally;  see  also  intravenous 
protocol 

drug  rebound  headache 

Sumatriptan  succinate  (Imitrex) 

6 mg  subcutaneously;  25-1 00  mg  orally;  High  rate  of  relapse;  subcutaneous  Is 

SE:  atypical  sensations  (tingling. 

5-20  mg  intranasally;  for  relapse,  may 

drug  of  choice  for  severe  migraine 

numbness,  warmth,  cold. 

repeat  one  dose  within  24  hours 

or  rapid  onset  of  symptoms. 

heaviness),  flushing,  chest  pain, 
neck  pain;  C:  CAD  or  Prinzmetal 
angina;  hemiplegic  or  basilar 
migraine.  Do  not  use  within 
24  hours  of  ergots  or  MAO-ls 

Abbreviations:  CAD  = coronary  artery  disease;  CHI 

= congestive  heart  failure;  PVD  = peripheral  vascular  disease;  MAO*ls  = monoamine  oxidase  inhibitors 

Note:  All  agents  may  be  combined  with  anti-emetics  for  greater  effect.  Drugs  are  listed  in  groups  of  approximate  order  for  increasing  severity  of  headache. 

about  80%  of  patients,""^  with  relief  beginning  within 
10  minutes  and  peaking  in  two  hours.  In  these  studies, 
however,  headache  recurred  in  about  40%  of  patients, 
most  likely  because  of  sumatriptan’s  short  half-life."^^  A 
second  dose  of  sumatriptan  is  effective  in  treating 
headache  relapse,'^^  but  it  is  not  helpful  if  the  first  dose 
was  ineffective."*'  "^^  If  given  during  a migraine’s  aura 
phase,  sumatriptan  will  not  shorten  the  aura  nor  prevent 
the  headache:*’  patients  with  aura  should  be  instructed 
to  take  the  medication  only  after  the  headache  phase 
begins.  Drug  rebound  has  not  been  reported  in  longitu- 
dinal studies  of  sumatriptan*"  *^  but  has  been  reported  in 
isolated  cases  in  which  patients  have  used  the  medica- 
tion daily  for  an  extended  period  of  time.^°'^'  Oral  doses 


of  sumatriptan  (25mg  to  100  mg)  also  relieve  headache 
in  70%  to  80%  of  patients,^^-^"  with  greater  effect  as  the 
dose  is  increased.  Relief  may  take  about  two  to  four 
hours,  as  opposed  to  the  rapid  relief  achieved  with  sub- 
cutaneously administered  sumatriptan. 

Subcutaneous  sumatriptan  provided  greater  relief 
than  DHE  one  hour  after  being  given  (78%  versus  57%) 
but  not  at  three  and  four  hours  afterward.  Additionally, 
the  rate  of  headache  recurrence  within  24  hours  was  2.5 
times  greater  for  sumatriptan  than  for  DHE  (45%  versus 
18%).^*  Both  sumatriptan  and  DHE  have  recently 
become  available  as  intranasal  preparations. 

Because  coronary  blood  vessels  also  contain  5-HTj 
receptors,  coronary  vasoconstriction  is  a concern  when 
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TABLE  7.— Raskin  Protocol  for  IV  DHE  for  Intractable  Migraine'°^ 


1 . Insert  heparin  lock. 

2.  Premedicate  with  metoclopramide  10  mg  IV,  slow  push;  wait  5 to  10  minutes. 

3.  DHE  0.5  mg  IV: 

• if  nausea  occurs  or  headache  is  relieved  within  1 hour,  next  dose  of  DHE  is  given  after  8 hours,  reduced  to  0.3  mg  to  0.4  mg 

• if  headache  is  relieved  without  nausea,  repeat  0.5  mg  every  8 hours. 

• if  neither  nausea  nor  headache  is  relieved,  repeat  0.5  mg  after  1 hour  (without  metoclopramide).  If  tolerated,  subsequent  dose  of  DHE  is  1 .0  mg  every 
8 hours.  If  not  tolerated,  dose  0.75  mg  every  eight  hours. 

4.  Repeat  doses  of  DHE,  determined  above,  every  8 hours;  premedicate  with  metoclopramide  for  the  first  six  doses. 

5.  Patients  with  risk  factors  for  coronary  artery  disease  should  have  electrocardiographic  monitoring. 

6.  Patients  may  need  to  continue  self-dosing  with  subcutaneous  or  intramuscular  DHE. 


using  sumatriptan:  it  is  contraindicated  in  patients  with 
coronary  artery  disease  or  Prinzmetal’s  angina.  The  man- 
ufacturer recommends  a cardiac  evaluation  for  patients 
with  cardiac  risk  factors  including  hypertension,  hyperc- 
holesterolemia, diabetes,  obesity,  smoking,  and  a strong 
family  history  of  heart  disease,  as  well  as  for  men  over 
the  age  of  40  and  postmenopausal  women.^^  Patients 
with  such  risk  factors  should  be  given  the  first  dose  of 
sumatriptan  under  medical  supervision.  Chest  pain  is 
reported  in  4.5%  of  patients  taking  SQ  sumatriptan,  but 
documented  cardiac  events  are  rare  and  are  mainly  seen 
in  patients  with  previously  noted  cardiac  risk  factors.^^ 
Newer  triptans  will  soon  be  available,  but  it  is  still 
too  early  to  see  significant  differences  between  them 
that  would  lead  physicians  to  choose  one  over  another. 
Concerns  for  the  cost  of  the  triptans  may  relegate  them 
to  second-line  therapy.  SQ  sumatriptan  should  be  con- 
sidered a first-line  treatment  where  rapid  relief  of  severe 
I headache  symptoms  is  desired.  DHE  is  particularly  use- 
ful for  prolonged  headaches,  or  where  relapse  has 
occurred.  Polymodal  therapy  (combinations  of  anti- 
emetics, NSAIDs,  and  5-HTj  agonists)  should  be  used 
whenever  a single  agent  is  not  effective.^^ 

A patient  who  presents  to  the  emergency  room  with  a 
severe  headache  may  require  IV  fluids  and  anti-emetics 
(Table  8).  Dopamine  antagonists — prochlorperazine,^*-^^ 
chlorpromazine,®°  and  metoclopramide®'  have  all  been 
reported  to  be  highly  effective.®^  There  are,  however, 
side  effects,  which  can  include  dystonic  reactions  and 
tardive  dyskinesia  (manageable  with  dramamine). 


TABLE  8.— Alternatives  to  Narcotics  in  the  Emergency  Room 


DHE  1 .0  mg  IM  or  IV  (see  Raskin  protocol— Table  7) 
Sumatriptan  6 mg  sq 
Chlorpromazine  12.5  mg  IV 
repeat  every  20  minutes  to  maximum  37.5  mg 
(pre-medicate  with  500  ml  saline) 

Metoclopramide  1 0 mg  IV 
Ketorolac  60  mg  IM’“ 

Abbreviations:  IM  = intramuscular;  IV  = intravenous;  sq  = subcutaneous 


Prophylactic  Therapy:  Preventing  Future 
Headaches 

The  treatment  of  recurrent  headaches  begins  with 
the  interview,  not  with  the  prescription.  Patient  satis- 
faction with  the  initial  consultation  predicts  success 
better  than  any  other  specific  intervention.®^  One  study 
showed  that  patients  referred  to  a neurology  clinic 
were  more  interested  to  have  an  explanation  of  the 
causes  of  their  headache  than  to  receive  treatment.®"' 
Attention  to  trigger  factors  (Table  4)  may  reduce 
migraine  frequency  by  50%.®®  Depression  must  be 
sought  out  and  treated.  Physicians  also  should  focus  on 
the  lifestyles  of  the  patients:  a correlation  of  headaches 
with  “daily  hassles”  has  been  documented.®®  Regular 
exercise  and  stress  reduction  (through  biofeedback, 
meditation,  and  so  on)  help  the  patient  become  an 
active  participant  in  the  management  of  his  or  her 
headaches.  Physicians  should  be  aware  that  patients 
with  daily  rebound  headache  cannot  be  treated  without 
the  withdrawal  of  their  medication.  Failure  to  identify 
all  of  these  aspects  often  leads  to  what  is  known  as  a 
“drug-resistant  headache.”  (Table  9) 


TABLE  9.— Causes  for  Refractory  Headaches 


Common 

Drug  rebound  headache  (including  caffeine-induced) 

Inadequate  therapy: 

abortive  (too  little,  too  late;  failing  to  use  anti-emetics  and 
polytherapy  when  needed) 

prophylactic  (not  allowing  at  least  six  weeks  to  determine 
efficacy  or  failing  to  use  all  appropriate  agents) 

Lack  of  attention  to  trigger  factors 
Lack  of  attention  to  depression  and  psychosocial  factors 
Lack  of  a therapeutic  physician-patient  relationship 
Uncommon 

(Structural  causes  for  headache  missed  on  CT  scan) 

Chiari  I malformation* 

Idiopathic  intracranial  hypertension  with  or  without  papilledema** 
Spontaneous  intracranial  hypotension** 

* requires  MRI  for  diagnosis 

**  requires  lumbar  puncture  for  diagnosis 
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TABLE  10.— Prophylactic  Medications  for  Headache 

Side  [fleets  (SE)/ 

Medication 

Therapeutic  Range 

Special  Indications 

Contraindications  (C) 

Beta-blockers 

Determined  by  pulse,  blood 

Migraine  without  tension-type  headache; 

SE:  fatigue,  depression. 

propranolol  (Inderal) 

pressure,  and  tolerance 

associated  hypertension  or  angina 

impotence  C:  asthma; 

metoprolol  (Lopressor) 

bradycardia;  congestive 

atenolol  (Tenormin) 

heart  failure;  diabetes 

nadolol  (Corgard) 

mellitus 

Tricyclic  Antidepressants: 

1 0 mg-25  mg;  increase  as  tolerated 

Tension-type  headache; 

SE:  sedation,  dry  mouth. 

amitryptiline  (Elavil); 

migraine  with  tension-type  headache; 

constipation,  blurred 

imipramine  (Tofranil); 

depression; 

vision,  postural 

nortryptiline  (Pamelor) 

sleep  disturbances 

hypotension,  cardiac 
arrhythmias;  C: 
cardiac  conduction 
abnormality,  glaucoma, 
urinary  retention 

Divalproex  sodium 

500  mg-1 500  mg  per  day 

Migraine,  tension-type  headache. 

SE:  nausea,  vomiting,  hair 

(Depakote) 

chronic  daily  headache 

loss,  tremor,  weight  gain, 
polycystic  ovaries;  C: 
liver  disease 

Calcium-channel  blockers 

Determined  by  pulse,  blood  pressure. 

Prolonged  aura;  hemiplegic  migraines; 

SE:  constipation,  fluid 

(Verapamil) 

and  tolerance 

associated  hypertension  or  angina 

retention,  bradycardia/ 
hypotension 

NSAIDs 

Naproxen  550  mg  twice  a day,  and  others 

Relatively  weak  efficacy 

See  Table  3 

Methysergide  (Sansert) 

1 mg  per  day;  increase  by  1 mg  per  day 

Limit  to  refractory  migraine  due  to  serious 

SE:  Retroperitoneal,  cardiac. 

every  three  days;  up  to  8 mg  per  day. 

side  effects;  limit  use  to  six  months  at  a time. 

or  pulmonary  fibrosis; 

given  three  times  a day 

with  two  months  off 

chest,  abdominal,  or  limb 
pain  from  ischemia; 
nausea,  sedation, 
dizziness,  depression; 

C:  arteriosclerosis;  lung, 
renal,  or  liver  disease; 
peptic  ulcer  disease; 
pregnancy 

Phenelzine  (Nardil) 

1 5 mg  three  times  a day. 

Limit  to  refractory  migraine  due  to  risk  of 

SE:  hypertensive  crisis; 

maximum  90  mg  a day 

hypertensive  crisis 

orthostatic  hypotension; 
central  nervous  system 
stimulant  effects; 
gastrointestinal  upset, 
constipation,  urinary 
retention 

Physicians  should  offer  prophylactic  medication  if: 
severe  attacks  occur  more  than  2 to  3 times  per  month; 
attacks  cannot  be  readily  controlled  with  abortive  med- 
ication; attacks  occur  after  prolonged  aura;  or  patients 
use  daily  symptomatic  medication. Prophylaxis 
reduces  migraine  frequency  by  50%  to  60%.^* 

Selecting  which  preventive  agent  to  use  is  based  on 
comorbid  conditions  and  side  effect  profiles  (Table  10 
and  Figure  1).  First-line  agents  are  tricyclic  antide- 
pressants and  beta-blockers.  Divalproex  sodium  is 


also  effective  but  often  poorly  tolerated.  Calcium- 
channel  blockers  and  NSAIDs  are  less  effective  but 
may  be  used  before  giving  drugs  that  have  greater  side 
effects.  Third-line  agents,  methysergide  and 
monoamine  oxidase  inhibitors,  may  be  quite  effective, 
but  they  require  thorough  knowledge  of  their  use  and 
side  effects. 

Many  experts  consider  beta-blockers  to  be  the  drugs 
of  choice  for  the  prophylactic  treatment  of  migraines.^^ 
A meta-analysis  of  53  studies  of  2403  migraineurs  treat- 
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Approach  to  Prophylaxis  of  Headache 


I . Review  life  style  / habits  / headache  triggers* 


• If  ineffective  at  maximal  tolerated  dose',  or  side  effects  occur: 


1.  switch  between  classes  (TC A ► B-blocker);  or 

2.  try  a different  agent  in  the  same  class;  or 

3.  consider  combining  one  agent  from  each  class 


♦ The  use  of  medication  without  attention  to  non-pharmacologic  management  may  lead  to  drug-resistant  headache. 
No  prophylaxis  is  effective  for  drug  rebound  headache  unless  the  drug  is  withdrawn. 

* Allow  6- 1 2 weeks  to  assess  efficacy  of  any  prophylactic  agent 


Figure  1. — ^This  figure  illustrates  the  approach  to  prophylaxis  of  headache. 


ed  with  propranolol  found  about  a 50%  reduction  in 
migraine  activity  (using  an  index  of  headache  frequency 
and  severity).  There  was  little  difference  noted  between 
using  120  mg  or  less  a day  or  more  than  160  mg  a 


day  68.69  Metoprolol,  atenolol,  nadolol,  and  timolol^*”’’ 
all  appear  to  be  effective,  with  small  differences  among 
them.  Patients  may  respond  to  one,  although  they  did  not 
to  another. 
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TABLE  1 1 —Cuidelines  for  Neuroimaging  of  Headache 


Consider  Imaging 

1 . Migraine  associated  with: 
seizure  disorder 

neurologic  signs  or  symptoms  other  than  aura 

2.  Any  headache  associated  with: 

unexplained  neurologic  symptoms  (including  change  in  personality  or  cognition) 
systemic  symptoms  (fever,  weight  loss,  cough) 
history  of  cancer 

3.  New  onset  of  headache  after  age  50 

4.  Severe  headache  triggered  by  cough,  coitus,  or  exertion 

5.  Any  headache  that  cannot  be  confidently  diagnosed  as  a "primary"  benign  headache 

6.  Sudden  severe  headache  ("thunderclap  headache") 

7.  Marked  change  from  previously  stable  headache  pattern 

Imaging  Not  Necessary 
Migraine,  stable  pattern 

No  Guidelines 
Tension-type  headache 


Tricyclic  antidepressants  (TCAs)  are  the  prophylactic 
drugs  of  choice  for  TTH^*  and  are  also  effective  in  pre- 
venting migraines^^  independent  of  depression.^® 
Amitryptiline  significantly  reduces  the  severity,  fre- 
quency, and  duration  of  migraine  attacks.^' 
Amitriptyline  is  effective  within  the  first  month,^^ 
whereas  the  effectiveness  of  beta-blockers  has  a much 
slower  onset.  Amitryptiline  is  the  only  TCA  with  estab- 
lished efficacy  for  migraines,  although  all  TCAs  are 
equally  effective  when  used  in  other  chronic  pain  condi- 
tions.**^ A sedating  TCA  (amitryptiline  or  imipramine)  is 
appropriate  for  patients  with  sleep  disturbance;  nonse- 
dating TCAs  such  as  nortriptyline  may  be  used  other- 
wise. TCAs  have  been  shown  to  be  more  effective  at 
very  low  doses  (10  mg  to  25  mg)  than  at  standard  anti- 
depressant doses. Low  doses  will  also  minimize  the 
common  side  effects  of  sluggishness  upon  awakening, 
dry  mouth,  constipation,  and  weight  gain. 

Selective  setononin  reuptake  inhibitors,  such  as  flu- 
oxetine and  paroxetine,  are  less  effective  for  migraine 
than  TCAs.^^  Selective  setononin  reuptake  inhibitors 
should  be  considered  for  patients  in  whom  depression  is 
a significant  contributor  to  the  headache. 

Divalproex  sodium  (Depakote)  reduces  the  frequency 
of  migraine  attacks;**'*  **-^  it  may  also  be  useful  for  CDH.**^ 
It  is  unclear  if  the  efficacy  of  divalproex  sodium  is  relat- 
ed to  obtaining  therapeutic  drug  levels.  Side  effects  of 
nausea,  weight  gain,  hair  loss,  and  tremor  limit  its  use. 
Fatal  cases  of  hepatotoxicity  have  occurred  in  children 
under  two,  usually  when  receiving  multiple  medications. 
In  adults,  however,  clinical  monitoring  may  be  more  use- 
ful than  monitoring  liver  function  tests. Recent  studies 
of  long-term  use  of  divalproex  sodium  for  seizures  have 
shown  the  development  of  polycystic  ovaries  and  elevat- 
ed serum  testosterone  levels  in  women.*** 


Calcium-channel  blockers,  such  as  verapamil,  show 
less  demonstrated  efficacy.*®  **^  They  may  be  useful  for 
patients  with  prolonged  aura  or  complicated  migraine.^® 

Methysergide,  a potent  5-HT|  receptor  agonist,  should 
be  reserved  for  truly  refractory  cases  of  migraine, 
because  of  the  severe  complication  of  retroperitoneal 
fibrosis.  The  monoamine  oxidase  inhibitor,  phenelzine,®' 
is  similarly  reserved  because  of  its  danger  of  hyperten- 
sive crisis  triggered  by  tyramine-containing  foods. 

Is  It  a "Worrisome"  Headache? 

Both  patients  and  physicians  fear  the  possibility  of 
headache  as  a symptom  of  brain  tumor  or  hemorrhage. 
The  “classic”  brain  tumor  headache,  which  is  worse  in 
the  morning,  worse  with  Valsalva  maneuvers,  and  asso- 
ciated with  nausea  and  vomiting,  is  uncommon.  Rather, 
the  brain  tumor  headache  lacks  diagnostic  features,  is 
often  mild  and  intermittent,  and  resembles  a TTH.®^  In 
series  of  patients  studied  with  modem  neuroimaging, 
only  30%®*  to  50%®'  of  brain  tumor  patients  complained 
of  headache.  Instead,  the  initial  presentation  of  brain 
tumors  included  focal  signs  or  symptoms  in  57%  of 
patients,  seizures  in  9%,  and  isolated  headache  in  only 
8.2%.®*  All  but  one  of  the  patients  in  the  last  group  soon 
developed  other  neurologic  symptoms  or  signs. 

A review  of  the  neuroimaging  of  897  patients  with 
migraines  noted  only  four  with  abnormal  scans  (three 
tumors  and  one  arteriovenous  malformation).®'*  Of  these 
four,  one  tumor  was  incidental  (the  migraines  continued 
after  surgery)  and  two  patients  had  seizure  disorders. 
These  findings  led  the  American  Academy  of 
Neurology  (AAN)  to  recommend  that  imaging  is  not 
warranted  in  patients  with  stable  migraine  who  have  no 
history  of  seizures  and  no  neurologic  signs  or  symp- 
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toms.  Recommendations  for  imaging  TTHs  were  not 
made  because  of  insufficient  evidence:  case-finding 
rates  varied  from  2.4%  in  early  studies  to  0.4%  in  more 
recent  studies.^^  Imaging  guidelines  are  summarized  in 
Table  11. 

Unlike  the  dilemma  of  chronic  headaches,  the  sudden 
onset  of  what  a patient  refers  to  as  the  “worst  headache 
ever”  is  well  recognized  as  a symptom  of  subarachnoid 
hemorrhage.  However,  only  two-thirds  of  patients  with  a 
subarachnoid  hemorrhage  present  with  a headache;^^ 
neck  pain  and  nausea  are  the  other  common  symptoms. 
The  accuracy  of  CT  in  finding  such  a hemorrhage  is  92% 
on  the  first  day,  but  falls  to  58%  by  day  5.^’  Because  CT 
detection  is  not  100%  accurate,  a patient  should  undergo 
lumbar  puncture  if  CT  results  are  negative  for  subarach- 
noid hemorrhage  . Blood  may  not  be  evident  in  the  cere- 
bral spinal  fluid  for  several  hours  after  the  hemorrhage, 
however,  so  a lumbar  puncture  should  be  timed  appro- 
priately. A warning,  or  “sentinel,”  headache  preceded  the 
hemorrhage  by  weeks  or  months  in  15%  to  95%  of  the 
patients  questioned  in  various  series.®* 

Some  patients  with  a sudden,  severe  headache — 
called  a “thunderclap  headache” — and  normal  CT  and 
lumbar  punctures  have  been  found  through  angiography 
to  have  an  aneurysm.®®  A prospective  series  of  71 
patients  experiencing  thunderclap  headache  followed  for 
a mean  of  3.3  years  found  no  instance  of  ruptured 
aneurysm. Because  the  true  incidence  of  unruptured 
aneurysm  in  patients  with  thunderclap  headache  is 
unknown,  however,  one  panel  of  experts  recommends 
magnetic  resonance  angiography  be  performed  on  all 
patients  meeting  these  criteria.’®' 

Lumbar  puncture  should  also  be  considered  (after 
imaging  studies  have  ruled  out  a mass)  to  diagnose  the 
following:  refractory  CDH  with  increased  intracranial 
[ pressure  (with  or  without  papilledema);  spontaneous 
intracranial  hypotension;  and  subacute  headache  of  fun- 
gal, viral,  or  carcinomatous  meningitis.’®^ 

I Conclusion 

I Every  presentation  of  headache  requires  care  to 
! exclude  organic  disease,  and  every  presentation  provides 
the  opportunity  to  relieve  suffering.  No  symptom  more 
than  headache  gives  a physician  the  chance  to  regain  the 
time-honored  role  of  “healer.”  A primary  care  physician 
who  understands  his  or  her  patient  is  ideally  suited  to  be 
a “headache  expert.” 

Dedication 

This  article  is  dedicated  to  the  memory  of  Rasoul 
Soudmand,  MD,  whose  gentle  soul  embodied  the  ideals  of 
the  neurologist  while  always  remaining  a compassionate 
human  being. 
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Ethics  and  Economics 

Antagonists  or  Allies  in  Making  Health  Policy? 

VICTOR  R.  FUCHS,  PhD,  Stanford,  Californio 


Ethics  and  economics  are,  in  part,  different  ways  of 
thinking  about  choices.  Ethics  is  concerned  with  the 
moral  content  of  choices;  economics  with  their  efficiency. 
Far  from  being  irreconcilable,  ethics  and  economics  are 
best  viewed  as  complementary  approaches  to  choices 
about  health  care  policy  that  arise  because  no  nation  can 
provide  all  its  citizens  with  all  the  medical  care  that  might 
do  them  some  good.  Abraham  Lincoln  said:  “You  can 
fool  all  of  the  people  some  of  the  time;  you  can  fool  some 
of  the  people  all  of  the  time;  but  you  can’t  fool  all  of  the 
people  all  of  the  time.”  With  respect  to  health  care,  a 
nation  can  provide  all  of  its  people  with  some  of  the  care 
that  might  do  them  some  good;  it  can  provide  some  of  its 
people  with  all  of  the  care  that  might  do  them  some  good; 
but  it  cannot  provide  all  of  its  people  with  all  of  the  care 
that  might  do  them  some  good. 

This  constraint  requires  health  policy  to  confront  sev- 
eral difficult  questions.  First,  how  broad  should  health 
insurance  coverage  be  in  terms  of  the  number  of  people 
who  obtain  care?  Second,  how  wide  a range  of  services 
should  be  offered?  Cutting  across  both  of  these  are  ques- 
tions rooted  in  uncertainty  about  the  effects  of  medical 
care.  Most  medical  interventions  are  probabilistic  in 
their  outcomes,  whether  they  are  preventive,  diagnostic, 
therapeutic,  or  rehabilitative.  There  is  little  certainty  in 
medical  care.  In  a world  of  uncertainty,  choices  about 
the  extent  and  range  of  coverage  become  much  more 
complicated.  In  trying  to  reach  an  acceptable  balance 
between  the  number  of  people  covered  and  the  range  of 
treatments  offered  to  each  person,  how  large  does  the 
probability  of  effectiveness  have  to  be,  and  how  does 
one  trade  off  probabilities  in  one  direction  with  a differ- 
ent set  of  probabilities  in  another? 

Many  would  like  to  think  that  there  is  “necessary 
care”  and  “unnecessary  care,”  but  that  dichotomy  is  not 
usually  a realistic  description  of  health  care.  The  proba- 
bilistic character  of  most  health  care  interventions  also 
makes  problematic  the  distinction  between  “basic”  and 
“luxury”  care.  Some  interventions  have  a higher  proba- 


bility of  effectiveness  than  others,  but  even  an  interven- 
tion with  a low  probability  of  success  is  hardly  a “luxu- 
ry” for  the  patient  who  benefits  from  it. 

A growing  acknowledgment  of  the  economic  and 
ethical  problems  of  making  choices  about  health  care 
prompted  political  leaders,  health  professionals,  and 
academics  from  more  than  50  countries  to  organize  the 
first  international  conference  on  “Priorities  in  Health 
Care,”  held  in  Stockholm,  Sweden,  in  October  1996. 
The  focus  on  establishing  priorities  is  a useful  begin- 
ning but  may  not  fully  convey  all  that  is  involved  in 
allocating  resources.  There  are  subtle  but  important  dis- 
tinctions between  the  two.  First,  “establishing  priorities” 
may  suggest  a linear  model — such  as  a queue  in  a busy 
bakery  in  which  someone  comes  first,  second,  or  third. 
In  economics,  “allocating  resources”  suggests  a circular 
rather  than  a linear  model.  Everyone  is  in  a circle  and 
everyone  will  get  some  (although  not  the  same) 
resources;  there  is  no  first,  second,  or  third.  A second 
distinction  is  that  the  phrase  “establishing  priorities” 
may  suggest  a once-and-for-all  decision.  But  medical 
science,  health  problems,  and  social  conditions 
change — the  resource  allocation  problem  is  a continuing 
one  that  cannot  be  solved  once  and  for  all.  The  best  that 
a nation  can  do  is  to  try  to  put  in  place  a set  of  policies 
and  institutions  that  will  allocate  and  reallocate 
resources  on  a continuing  basis. 

Given  the  allocation  problem,  consider  two  basic 
goals  for  society:  to  allocate  health  care  resources  as  fair- 
ly as  possible,  and  to  allocate  the  resources  to  do  as  much 
good  as  possible.  The  problematic  nature  of  those  state- 
ments is  immediately  apparent.  What  does  it  mean  to  be 
as  fair  as  possible?  Is  fairness  like  beauty — something  in 
the  eye  of  the  beholder?  What  standards  or  criteria  could 
be  brought  to  bear?  What  concepts  can  contribute  to 
thinking  about  what  it  means  to  allocate  fairly? 

And  what  does  it  mean  to  do  as  much  good  as  possi- 
ble? One  possible  answer  is  to  save  as  many  lives  as 
possible,  but  there  are  several  problems  with  that 
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response.  First,  because  death  is  inevitable,  it  is  more 
accurate  to  say  that  medical  care  extends  lives.  Thus, 
years  of  life  extended  (increases  in  life  expectancy)  are 
sometimes  used  as  a measure  of  the  good  done  by  med- 
ical care.  But  some  medical  care  is  focused  more  on 
improving  the  quality  of  life  through  prevention  or 
relief  of  pain  and  disability;  this  focus  motivates 
attempts  to  measure  the  good  done  by  medical  care  by 
increases  in  “quality-adjusted  life  years.”  Even  this  may 
be  inadequate  because  some  health  care  “does  good”  by 
providing  sympathy,  caring,  reassurance,  and  validation 
even  when  it  has  no  effect  on  health  outcomes.  Thus, 
defining  what  it  means  to  do  good  is  problematic — as 
problematic  as  defining  what  it  means  to  be  fair. 

Regardless  of  definitions,  some  conflict  between 
being  fair  and  doing  good  may  arise.  Should  some 
unfairness  be  tolerated  in  order  to  do  a great  deal  more 
good?  Can  some  decrease  in  doing  good  be  accepted  in 
order  to  increase  fairness?  These  are  important  issues 
that  can  be  illuminated  by  ethics  and  economics.  Ethics 
can  contribute  to  thinking  about  fairness,  economics 
can  contribute  to  thinking  about  maximizing  the  good, 
and  both  are  relevant  when  there  must  be  a trade-off 
between  two  goals. 

A simple  way  to  begin  thinking  about  these  prob- 
lems of  choice  in  health  care  is  to  imagine  a physician 
who  has  patients  in  the  hospital  and  a limited  amount 
of  time  to  spend  making  rounds.  How  is  she  to  allocate 
her  time  among  those  patients  to  be  as  fair  and  do  as 
much  good  as  possible?  This  dilemma  is  similar  to  the 
problem  that  faces  a nation  in  formulating  health  care 
policy.  To  be  more  specific,  assume  that  the  physician 
has  12  patients  in  the  hospital  and  two  hours  to  make 
rounds.  Why  only  two  hours?  Because  she  has  other 
demands  on  her  time;  ambulatory  patients,  research, 
teaching,  family,  and  more.  Such  a situation  is  analo- 
gous to  the  problem  that  faces  a nation  in  allocating  its 
resources  to  food,  transportation,  housing,  and  so  on, 
as  well  as  to  health  care.  There  is  a temptation  to  say 
that  the  physician  should  spend  more  time  on  rounds  or 
that  the  nation  should  increase  its  spending  on  health 
care — but  in  neither  case  will  the  problem  of  making 
choices  disappear.  Today,  US  health  care  expenditures 
per  capita  are  four  times  higher  than  they  were  30  years 
ago  (after  adjustment  for  inflation),  but  the  allocation 
problem  appears  as  salient  as  it  did  then. 

To  guide  her  in  allocating  time,  the  physician  may 
follow  some  kind  of  implicit  or  explicit  guideline. 
Consider  a few  possibilities.  Suppose  the  physician 
decides  to  spend  an  equal  amount  of  time  with  each 
patient — ten  minutes  are  set  aside  for  each.  This  may 
not  seem  like  a sensible  guideline,  but  if  fairness  is 
associated  with  equality,  the  guideline  is  not  likely  to  be 
considered  unfair  (it  is  thus  “transparently”  fair). 
Transparency  is  important  because  policies  that  win  the 
approval  of  a committee  of  ethicists  may  not  be  seen  as 
fair  by  the  average  person.  In  our  society,  however,  a 
policy  must  be  accepted  by  the  public  as  fair,  regardless 
of  the  opinion  of  professional  ethicists. 


An  obvious  objection  to  this  first  guideline,  from  the 
standpoint  of  doing  as  much  good  as  possible,  is  that 
each  patient  benefits  from  medical  attention  differently. 
Some  patients  may  require  a great  deal  of  attention,  and 
some  may  not.  Consider,  then,  a second  possible  guide- 
line. On  average,  patients  tend  to  benefit  more  from 
attention  during  the  first  few  days  of  a hospital  stay — 
often  a great  deal  on  the  first  day,  perhaps  a bit  less  on 
the  second  day — and  less  as  the  time  of  discharge 
approaches.  Thus  the  physician  could  vary  the  amount 
of  time  inversely  with  the  number  of  days  since  admis- 
sion. This  guideline  is  more  sensible  than  the  first  from 
the  point  of  view  of  doing  as  much  good  as  possible, 
and  it  still  has  considerable  transparent  fairness  to  it 
because  each  person  is  treated  equally  over  the  course 
of  his  or  her  stay. 

The  second  guideline  is  similar  in  some  respects  to  the 
question  of  how  health  care  resources  should  be  allocated 
over  the  life  cycle.  Should  resources  be  allocated  equally 
among  patients  without  regard  to  where  each  patient  is  in 
the  life  cycle,  or  would  equal  treatment  for  those  at  the 
same  stage  of  the  life  cycle  meet  the  test  of  fairness? 
Norman  Daniels,'  Daniel  Callahan,^  and  other  ethicists 
have  defended  the  latter  view.  They  believe  that  because 
most  people  move  from  youth  to  maturity  to  decline  (as 
every  patient  moves  from  the  first  day  of  admission  to  the 
second  and  so  on),  it  is  ethical  to  think  about  where  a per- 
son is  in  the  life  cycle  when  allocating  resources. 

A weakness  of  this  second  guideline  is  that  the  con- 
dition of  the  patient  may  not  improve  steadily  over  the 
course  of  his  or  her  hospital  stay.  An  infection  may  turn 
up  on  the  third  day  or  a complication  on  the  fourth.  The 
guideline  could  be  modified  to  vary  the  physician’s  time 
according  to  the  complexity  and  severity  of  the  patient’s 
condition.  From  the  point  of  view  of  doing  the  most 
good,  this  is  an  improvement.  But  the  transparent  fair- 
ness is  lost  because  the  time  allocation  is  subject  to  the 
physician’s  judgment  about  who  will  benefit  and  by  how 
much.  It  is  also  flawed  from  the  standpoint  of  maximiz- 
ing the  amount  of  good;  a patient  may  be  severely  ill,  but 
there  may  be  little  that  the  physician  can  do  for  him. 
Another  patient,  not  as  severely  ill,  might  benefit  more 
from  additional  physician  time.  Given  the  patient’s  med- 
ical condition  and  the  ability  of  the  physician  to  help  the 
patient,  should  any  other  factors  affect  the  allocation  of 
time?  The  importance  of  the  patient  to  the  community? 
The  patient’s  personal  characteristics?  There  are  many 
potential  conflicts  over  being  fair  and  doing  good. 

Two  helpful  concepts  for  thinking  about  efficiency 
and  equity  in  health  care  are  “maximization  through 
equality  at  the  margin”  and  “choice  from  behind  the  veil 
of  ignorance.”  The  first  is  a time-honored  phrase  often  j 
used  by  economists,  but  it  does  not  actually  come  from 
economics.  It  comes  from  calculus,  and  it  is  essentially  a 
mathematical  proposition  for  maximizing  the  difference 
between  two  functions  by  choosing  the  level  at  which 
their  rates  of  change  are  equal.  Consider  again  the  exam- 
ple of  the  physician  who  must  allocate  time  among  her 
patients  in  the  hospital.  If  the  physician  is  trying  to  do  as 
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much  good  as  possible,  she  will  intuitively  try  for  equal- 
ity at  the  margin.  That  is,  she  will  attempt  to  allocate  her 
time  so  that  the  last  bit  of  time  she  spends  with  Patient  A 
will  do  about  as  much  good  as  the  last  bit  of  time  she 
spends  with  Patient  B.  When  she  reaches  that  point,  the 
amount  of  good  done  at  the  margin  is  equal  for  every 
patient,  and  the  total  amount  of  good  is  at  the  maximum. 

The  second  concept  does  not  have  the  mathematical 
rigor  of  maximization,  but  it  can  help  in  considering  fair- 
ness. The  idea  of  “choice  from  behind  the  veil  of  igno- 
rance” was  popularized  by  the  philosopher  John  Rawls  in 
A Theory  of  Justice?  It  is  an  old  idea  that,  in  one  form  or 
another,  goes  back  at  least  to  Immanuel  Kant  and  was 
discussed  about  50  years  ago  by  a Nobel  Prize-winning 
economist,  William  Vickerey.'*  The  idea  behind  the  con- 
cept is  simple:  thinking  about  fairness  is  difficult  once 
you  know  who  you  are  and  how  different  policies  will 
affect  you  or  your  loved  ones.  If  an  older  parent  is  very 
sick,  it  is  normal  for  the  son  or  daughter  to  think  that  fair- 
ness requires  that  a larger  share  of  resources  be  devoted 
to  taking  care  of  older  people.  If  a child  is  seriously  ill,  it 
is  normal  for  the  parents  to  believe  it  is  fair  that  a larger 
share  of  resources  be  devoted  to  taking  care  of  children. 
And  so  on.  Operationally,  this  concept  calls  on  those 
charged  with  writing  the  health  policy  script  to  do  so  as 
if  “the  play  had  not  yet  been  cast.”  To  the  extent  possible, 
the  analyst  or  policy  maker  tries  to  think  about  the  prob- 
lem of  fairness  as  if  his  or  her  own  circumstances  were 
unknown  (from  behind  the  “veil  of  ignorance”).  Gender, 
financial  status,  and  age — all  of  these  facts  are  con- 
cealed. From  behind  the  veil  of  ignorance,  a person 
chooses  health  care  policies  that  appear  to  be  fair.  This  is 
a difficult  task,  but  many  people  have  found  the  concept 
to  be  useful  as  a way  to  begin  thinking  about  fairness 
from  an  ethical  point  of  view;  it  often  leads  to  different 
conclusions  from  those  reached  without  seeing  things 
through  the  veil  of  ignorance. 

The  search  for  efficiency  and  equity  in  health  care 
leads  to  several  problems  when  choices  must  be  made 
about  medical  research  and  allocating  resources  across 
the  generations.  One  argument  in  favor  of  medical 
research  is  that  scientific  progress — the  production  of 
new  knowledge — is  a good  in  itself.  It  has  intrinsic 
value,  like  beauty  or  truth;  indeed,  it  is  an  aspect  of  truth. 
The  argument  is  appealing  in  the  abstract,  but  it  lacks  in 
practical  value  because  it  provides  no  guidance  about 
how  much  should  be  invested  in  searching  for  new 
knowledge.  Would  it  be  fair  to  this  generation  to  double 
the  research  budget  at  the  expense  of  cutting  resources 
for  care  of  those  who  are  currently  ill?  Would  it  be  fair 
to  the  next  generation  to  cut  the  research  budget  in  half? 
Would  either  change  provide  a more  efficient  use  of 
resources  than  the  present  allocation? 

These  questions  point  to  a consequentialist  view  of 
medical  research:  its  value  is  determined  by  its  ability  to 
generate  new  knowledge  that  will  lead  to  better  health 
care  in  the  future.  But  questions  remain:  How  should  the 
future  benefits  be  valued?  How  much  should  be  invested? 
Risk  aversion  and  time  discounting  are  economic  con- 


cepts that  enable  us  to  systematically  think  about  how  to 
value  uncertain  future  benefits  relative  to  certain  present 
costs.  This  is  not  an  easy  trade-off  to  assess,  but  it  is  an 
important  one.  Without  an  honest  comparison  of  the  costs 
and  potential  benefits  of  new  knowledge,  the  policymaker 
has  no  direction.  To  assert  that  new  knowledge  is  priceless 
is  the  same  as  saying  it  is  valueless,  because  it  then  cannot 
be  included  in  rational  decision  making. 

Intergenerational  equity  is  a special  aspect  of  the  search 
for  fairness.  It  is  a particularly  relevant  issue  now  because 
many  experts  believe  that  government  health  programs  for 
Americans  ages  65  and  older  are  unsustainable.  This  is 
mainly  a problem  of  what  demographers  call  disorderly 
cohorts:  some  cohorts  are  small,  while  the  “baby-boomer” 
generation  is  quite  large.  When  the  baby-boomers  turn  65, 
the  country  will  not  be  able  to  fulfill  the  promises  for  med- 
ical care  that  are  implicit  in  current  legislation  without 
imposing  huge  taxes  on  the  generations  that  follow. 
Fairness  seems  to  demand  that  this  problem  be  addressed 
now  instead  of  waiting  until  the  crisis  is  upon  us. 

Efficiency  and  fairness  are  certainly  important  goals, 
but  they  cannot  be  pursued  without  regard  to  other  valu- 
able goals  such  as  democracy  and  freedom.  A commit- 
ment to  democracy  means  that  a purely  technocratic 
approach  to  the  problems  of  health  care  is  unacceptable. 
It  is  not  sufficient  for  a committee  of  physicians,  ethi- 
cists,  and  economists  to  agree  on  what  is  the  best  health 
care  policy.  At  a minimum,  democracy  requires  both 
input  from  the  public,  either  directly  or  through  their 
representatives,  and  accountability  to  the  public  (or 
their  representatives)  once  health  policies  are  in  place. 
Freedom  is  another  highly  valued  goal  in  our  society. 
Patients  value  the  opportunities  to  choose  physicians 
and  to  change  health  plans.  Physicians  also  prefer 
health  policies  that  do  not  excessively  impinge  on  their 
freedom.  Freedom  cannot  be  ignored,  even  when  it  may 
conflict  with  equity  or  efficiency. 

Most  philosophers  would  say  that  the  goals  dis- 
cussed in  this  article  are  often  incompatible — that  it  is 
not  possible  to  have  all  of  the  equity,  efficiency, 
democracy,  and  freedom  that  a society  might  want. 
Each  one  of  these  may  compete  with  the  others;  trade- 
offs are  inevitable.  I believe  that  is  correct:  the  goals 
are  often  incompatible.  Some  would  also  argue  that 
these  goals  are  incommensurable — that  is,  they  cannot 
be  appraised  one  against  the  other  because  there  is  no 
common  metric  that  can  be  applied  to  all.  For  a theo- 
rist, when  there  is  incommensurability,  it  is  futile  to 
even  talk  about  trade-offs.  In  the  real  world,  however, 
these  trade-offs  are  going  to  be  made.  They  must  be 
made,  even  though  they  will  not  be  made  according  to 
a common  metric.  When  the  trade-offs  are  made,  the 
greatest  need  will  be  for  leaders  who  have  vision  and 
judgment — leaders  who  understand  that  society  is  try- 
ing to  serve  many  values  and  who  recognize  that  hav- 
ing more  of  one  thing  will  often  require  having  less  of 
another.  Only  awareness  on  the  part  of  our  leaders  will 
enable  us  to  create  a health  policy  that  will  work  rea- 
sonably well  within  our  society. 
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The  hardest  choices  in  life  are  not  those  that  must  be 
made  between  good  and  evil.  The  most  difficult  choices 
are  those  that  force  a decision  between  good  and  good. 
As  Isaiah  Berlin  has  written:  “The  need  to  choose,  to 
sacrifice  some  ultimate  values  to  others,  turns  out  to  be 
a permanent  characteristic  of  the  human  predicament.”'’ 
Can  ethics  and  economics  be  reconciled?  If  the  ethical 
viewpoint  requires  that  everyone  receives  all  the  health 
care  that  might  do  some  good,  then  it  cannot  be  recon- 
ciled with  economics,  which  is  concerned  with  the  allo- 
cation of  scarce  resources  among  competing  goods.  But 
if  ethics  and  economics  can  provide  ways  of  thinking 
clearly  about  problems  of  choice  from  the  points  of  view 


of  fairness  and  efficiency,  then  they  can  be  allies  in  the 
quest  for  better  health  care  policies. 
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Caring 

I NEVER  THOUGHT  I would  distribute  flyers  about  a spe- 
cial Western  Journal  of  Medicine  subscription  offer 
at  the  clinical  research  meetings  in  Carmel.  But  we  are 
trying  to  increase  subscriptions,  and  when  you  care 
about  something,  you  do  something  about  it.  (See  spe- 
cial offer,  page  150,  and  give  it  to  colleagues  to  enlist 
their  support.)  I also  never  thought  my  husband,  also  an 
internist,  and  I would  staff  a card  table  at  the  local 
Safeway,  collecting  signatures  to  put  campaign  finance 
reform  Proposition  208  on  the  California  ballot.  But  if 
you  care,  you  do. 

What  do  you  care  about  and  what  do  you  do  about  it? 

Caring  about  patients  requires  more  than  taking  care  of 
them.  We  are  familiar  with  the  forms  and  the  hassle — and 
if  Medicare  regulations  regarding  patient  evaluation  and 
management  stand  as  proposed,  paperwork  burdens  could 
become  almost  unbearable.  Physicians’  responsibilities 
could  shift  from  taking  care  of  patients  to  taking  care  of 
charts,  because  documentation  requirements  could  be  so 
detailed  and  penalties  for  noncompliance  so  severe. 
Furthermore,  patient  privacy  could  continue  to  be  corrod- 
ed by  computer  access  to  their  most  personal  information. 

I am  not  just  referring  to  rendering  care,  however.  I 
mean  that  caring  also  requires  participating  in  the  com- 
munity of  medicine  and  in  the  community  at  large. 
Because  of  our  privileged  position  as  physicians- — able 
to  enter  the  most  sacred  recesses  of  our  patient’s  bodies, 
minds,  and  souls — we  are  important  in  the  parade  of  life. 
I submit  that  we  should  lead  that  parade. 

Being  in  the  forefront  requires  more  than  taking  good 
care  of  people.  It  requires  being  a health  leader,  adding 
prevention  and  patient  education  to  our  practices,  and 
coordinating  referrals,  including  those  to  social  services. 
It  means  that  we  must  leam  more  about  collaboration, 
about  conflict  resolution,  and  about  community  resources. 

Being  a leader,  to  a certain  extent,  involves  being  a 
joiner.  We  need  to  amplify  our  effectiveness  by  joining 
medical  associations  with  values  that  correspond  to  ours. 
One  value  should  be  putting  the  patient  first.  It  is  not  a 
matter  of,  “What  has  the  organization  done  for  me  late- 
ly?” but,  “What  has  the  organization  done  for  my 
patients?”  Of  course  we  also  need  to  participate.  No  one 
likes  everything  a group  does.  Now  is  the  perfect  oppor- 
tunity to  become  involved  and  make  change  happen.  Each 
of  us  will  sink — alone,  frustrated,  and  unheard — if  we  do 
not  join  together  and  speak  up.  High  standard  organiza- 
tions can  be  buoys.  Another  approach  is  to  take  pen,  tele- 
phone, or  computer  in  hand  and  communicate.  With 
whom?  With  your  organization’s  leadership;  your  news- 
paper via  op-ed  pieces  or  letters  to  the  editor;  your  legis- 
lators. With  insurers,  with  medical  groups.  Our  perspec- 
tives as  physicians  are  welcome,  so  carpe  diem. 


If  our  responsibilities  indeed  go  beyond  “medicine” 
to  “health,”  then  we  need  to  do  something  that  all  citi- 
zens must  do:  build  community.  Physicians  can  carry 
news,  perspectives,  ideas  everywhere — to  school 
boards,  symphony  boards,  soccer  teams,  planning  com- 
missions, museums,  mentoring  programs,  classrooms. 
Physicians  can  teach  their  congregations  and  other 
community  groups  about  HIV,  compassion,  and  suc- 
cessful aging;  they  can  provide  sensible  approaches  to 
complementary  medicine,  nutrition,  and  immuniza- 
tions. What  an  opportunity  to  build  healthy  communi- 
ties. But  it  all  depends  on  what  physicians  care  about. 

What  do  you  care  about?  It  is  easy  to  lose  track  of 
these  roots  in  a busy  life. 

“Caring  about”  is  related  to  “meaning.”  This  editori- 
al is  not  the  place  to  discuss  the  meaning  o/life,  because 
I admit  to  uncertainty  about  that.  But  the  meaning  in  life 
can  be  clarified.  Refinding  and  reaffirming  this  meaning 
is  essential  to  renewing  the  energy,  devotion,  and  plea- 
sures we  know  are  within  our  grasp.  Three  hundred 
years  ago,  George  Herbert,  a contemporary  of  John 
Donne,  gave  practical  advice  about  one  way  to  start  the 
process  of  refinding  meaning: 

By  all  means,  use  some  times  to  be  alone 

Salute  thy  self:  see  what  thy  soul  doth  wear. 

Dare  to  look  in  thy  chest  for  ‘tis  thine  own: 

And  tumble  up  and  down  what  thou  finds’t  there.’ 

Seeing  what  your  soul  wears  takes  some  time  and 
some  thought.  Part  of  that  thought  needs  to  be  about  val- 
ues. What  do  you  believe  in?  What  do  you  really  care 
about?  Is  it  status  or  service,  money  or  the  profession? 
Where  do  family  and  friends  fit?  Where  do  you  stand  on 
the  values  of  kindness,  fairness,  integrity,  and  altruism? 
One  of  our  values  is  continued  learning.  What  have  you 
learned  lately  to  improve  your  care  of  patients?  What 
have  you  discovered  about  different  ways  that  men  and 
women  seek,  need,  and  respond  to  care?  What  have  you 
learned  about  cross-cultural  medicine?  Have  you  sought 
information  regarding  more  effective  ways  to  redesign 
our  health  care  delivery  system;  about  domestic  vio- 
lence, new  technology,  and  pharmacology;  about  ethics? 
Rediscovering  priorities  and  values  will  determine  your 
emphasis  and  how  you  spend  your  day  and  energy. 

Despite  the  need  to  build  a civil  society  and  assert  pro- 
fessional and  personal  goals,  some  of  us  are  living  in  the 
professional  equivalent  of  a gated  community.  Gated 
communities  are  spirit  killers  that  deaden  diversity,  inno- 
vation, and  understanding.  This  journal  aims  to  bring  us 
together,  over  the  fences  that  divide  us  into  specialties  and 
that  isolate  or  separate  us  into  competing  groups.  It  is 
meant  to  build  community,  to  be  a binding  force  for  our 
profession.  It  aims  to  help  us  lead  in  the  parade  of  life. 
And  so,  I hand  out  subscription  blanks,  smiling  inside  at 
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how  wrong  I was,  once  thinking  that  an  editor’s  life  is 
mainly  contemplative.  But  there  you  have  it:  when  you 
care,  you  do. 

What  do  you  care  about?  What  are  you  doing  about 
it?  Insofar  as  our  profession  is  important  to  you,  one 
thing  you  could  consider  doing  is  recruiting  subscribers 
to  The  Western  Journal  of  Medicine.  Thank  you. 
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In  Memorlam 

Dwight  Locke  Wilbur,  MD 


Dwight  Locke  Wilbur  died  one  year  ago.  He  was  like 
a redwood  tree:  tall,  strong,  stately,  impressive.  His 
influence  cast  a long  and  beneficent  shadow  over  the 
world  of  medicine.  Dwight  also  had  a streak  of  pixie  in 
him.  Once  when  I described  a convocation  in  which  I 
was  slated  to  be  in  the  spotlight,  carrying  a heavy  cere- 
monial mace,  Dwight  said,  “I  have  some  advice.”  I 
leaned  forward,  always  eager  for  his  wisdom.  “Don’t 
drop  the  mace.” 

Dwight  Wilbur  never  dropped  a mace,  or  a stitch,  or  a 
beat.  His  life  was  one  of  steady  accomplishments  as  hus- 
band of  more  than  sixty  years,  father  of  three  sons  (two 
of  whom  became  physicians  and  one  a successful  busi- 
nessman), clinician,  leader,  cheerleader,  and  teacher.  Just 
weeks  before  his  gentle  death  at  age  93,  he  was  still  an 
active  mentor — sometimes  at  tea  graciously  served  by 
his  wife,  Ruth,  sometimes  over  the  phone.  He  lamented 
the  loss  of  his  infrastructure,  his  inability  to  make  things 
happen,  but  his  advice  was  sound  and  his  spirit  magnifi- 
cent. He  was  an  optimist  in  the  vein  of  William  Foege, 
who  said  that  pessimists  are  not  fun,  even  when  they’re 
right.  And  to  the  end,  he  followed  John  Gardner’s  pre- 
cept, “Everyone  wants  to  be  interesting.  What  matters  is 
to  be  interested.”  He  was  interested  in  subjects  from 
botany  to  history,  from  family  to  profession. 

At  Stanford  University,  where  Dwight  received  his 
undergraduate  degree  and  Phi  Beta  Kappa  key,  he  spot- 
ted Ruth,  a freshman  attending  a reception  at  his  father’s 
home.  (His  father,  Ray  Lyman  Wilbur,  MD,  was  presi- 
dent of  Stanford,  president  of  the  American  Medical 
Association  [AMA],  and  Secretary  of  the  Interior.) 
Dwight  received  his  MD  and  Alpha  Omega  Alpha 
(AOA)  key  from  the  University  of  Pennsylvania  and 
trained  in  internal  medicine  there  and  in  gastroenterolo- 
gy at  the  Mayo  Clinic.  His  faculty  service  included  six 
years  at  the  Mayo  Foundation  with  the  likes  of  the  Mayo 
brothers,  George  Brown,  H.E.  Robertson,  and  George 
Usterman.  He  was  on  the  clinical  faculty  at  Stanford  for 
four  decades  and  was  a consultant  to  the  Veterans’ 
Administration  and  the  United  States  Navy.  He  wrote 
over  two  hundred  papers  and  two  books  and  was  in  prac- 
tice for  nearly  half  a century.  He  taught  his  partners 
humanity  and  how  to  take  charge  of  the  care  of  patients. 
He  was  adept  at  solving  complex  diagnostic  problems 
and  regarded  careful  listening  to  the  patient  as  a vital 
part  of  meeting  that  challenge. 

Dwight  Wilbur  was  a good  citizen.  He  served  as  a 
trustee  of  the  Mayo  Foundation;  as  a Commander  in  the 
United  States  Naval  Reserve  on  active  duty  for  four 
years  during  World  War  II  (when  he  first  used  penicillin 
and  sulfa);  as  a member  of  the  medical  task  force  of  the 
Hoover  Commission;  and  on  President  Johnson’s 


National  Advisory  Commission  on  Health  Manpower, 
which  predicted  that  there  would  be  an  adequate  number 
of  physicians  but  major  problems  with  specialty  and 
geographic  distribution.  Dwight  saw  needs  and  filled 
them  by  crystallizing  organizations  such  as  the 
California  Society  of  Internal  Medicine  and  the  Institute 
of  Medicine  of  the  National  Academy  of  Sciences.  As  a 
California  Medical  Association  (CMA)  councillor 
(trustee)  for  twenty-one  years,  Dwight  Wilbur  was  the 
force  behind  establishing  the  CMA’s  Scientific  Board 
(now  the  Council  on  Scientific  Affairs),  a landmark  that 
is  still  the  bio-medical  lifeblood  of  the  organization.  He 
was  editor  of  California  Medicine  (which  became  The 
Western  Journal  of  Medicine)  for  twenty-one  years 
and  of  Postgraduate  Medicine  for  four  years. 

A powerful,  visionary  presence  who  attracted  allies, 
Dwight  won  many  elections,  including  those  that  made 
him  president  of  the  CMA,  AMA,  American  College  of 
Physicians  (ACP),  American  Gastroenterological 
Association  (AGA),  and  the  California  Academy  of 
Medicine.  He  had  almost  as  many  awards — from  orga- 
nizations he  led  as  well  as  from  the  United  States  Army, 
the  Surgeon  General,  and  Ecuador — as  he  had  rose 
bushes  at  his  sprawling  country  home.  He  belonged  to 
societies  whose  membership  confers  honor:  fellowship 
in  the  American  Association  for  the  Advancement  of 
Science;  and  membership  in  the  American  Society  for 
Clinical  Investigation,  the  American  Association  of 
Physicians,  and  the  Western  Association  of  Physicians. 

Dwight  Wilbur  was  a whole  person,  a formidable 
duck  hunter  and  steelhead  fisherman  who  savored  sum- 
mers at  the  family  cabin  in  the  Sierra.  He  loved  teaching 
his  children  and  grandchildren  the  fine  points  of  biology 
and  outdoor  life.  He  supported  Ruth’s  interest  in  geneal- 
ogy, called  her  a constant  inspiration,  and  mused  once 
that  everything  worthwhile  was  because  of  her.  Together 
they  travelled  the  world,  and  Ruth  wrote  of  their  adven- 
tures in  precise  script. 

In  a 1977  AOA  interview  with  Hugh  Butt,  MD, 
Dwight  reflected  on  his  life.  He  noted  that  after  World 
War  II,  California  was  growing  rapidly.  Third-party  pay- 
ers, however,  would  pay  only  $3  for  an  office  visit  and 
$7.50  for  a complete  exam,  about  which  Dwight  com- 
mented, “No  internist  could  provide  good  care  for  those 
prices.”  When  he  became  president  of  the  ACP  in  1959, 
he  predicted  that  continuing  education  would  be  essential 
and  that  third  parties  would  have  a great  deal  to  say  about 
quality.  He  turned  the  ACP  and,  later,  the  AGA,  toward 
basic  science,  clinical  investigation,  and  excellence. 
Pertaining  to  the  AMA,  he  remarked  that  leadership  is 
earned  continuously;  it  cannot  be  simply  assumed.  The 
question  should  never  be  about  self-interest  but,  rather. 
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what  we  can  do  to  improve  the  health  of  the  public. 
Dwight  doubted  that  the  HMO  law  would  work  because 
people  would  cluster  around  a small  group  of  physicians 
rather  than  large  organizations.  He  supported  the  idea  of 
government  and  physician  partnership  as  long  as  physi- 
cians were  in  the  lead.  He  asserted  that  patients  must  be 
confident  that  the  doctor’s  advice  is  good.  In  order  to  lead 
in  public  life,  he  emphasized,  physicians  need  facts.  “We 
are  experts  in  relationship  to  single  patients:  we  must  he 
experts  with  the  public.” 

Medicine  and  society  should  be  intertwined  and 
inseparable,  Dwight  believed.  Patients  want  to  be  con- 
sidered in  relationship  to  family  and  society  even  as 
they  need  doctors’  professional  skills.  Therefore, 
Dwight  asserted,  physicians  should  attend  to  domestic 
violence  and  air  pollution,  for  example.  He  thought  that 


re-licensure  was  a good  idea  and  probably  would  be 
required.  Finally,  he  said  that  the  prime  interest  in  his 
career  was  his  strong  belief  in  the  physician-patient  rela- 
tionship, which  he  defined  as  a voluntary  association  of 
two  individuals,  one  seeking,  and  the  other  giving, 
relief:  “This  is  the  heart  of  the  art  of  medicine.  It  will  be 
true  one  thousand  years  from  now.” 

Dwight  Wilbur  was  a 20'*’  Century  giant  with  old  tes- 
tament gifts:  “He  [was]  like  a tree  planted  by  the  rivers:, 
of  water  that  [brought]  forth  his  fruit  in  his  season.”' 

Linda  Hawes  Clever,  MD 
Edilor\ 
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ACADEMIC  PHYSICIANS  WANTED  - UTAH, 
SALT  LAKE  CITY,  University  of  Utah  Health 
Sciences  Center  is  seeking  a full-time  clinical 
track  physician  to  join  the  Division  of  Emergency 
Medicine.  We  are  a regional  trauma  center,  have 
an  annual  volume  of  25,000  high  acuity 
patients,  and  provide  medical  control  for  our 
aeromedical  transport  teams.  Major  clinical 
activities  include  supervising  housestaff  and 
medical  students  and  providing  direct  patient 
care.  Must  be  residency  trained  or  board  certi- 
fied in  Emergency  Medicine.  Excellent  compre- 
hensive compensation  package.  Reply  with  CV 
to  Kurt  Bernhisel,  M.D.,  1150  Moran  Bldg.,  75 
N.  Medical  Drive,  Salt  Lake  City,  UT  84132, 
(801)581-2730.  The  University  of  Utah  is  an 
Affirmative  Action  Equal  Opportunity  Employer 
and  encourages  applications  from  women  and 
minorities, 

PRIMARY  CARE  INTERNIST  - The  Everett  Clinic, 
a 152  physician  multispecialty  group,  is  seeking 
BC/BE  internists  to  associate  with  20  person 
department.  New  positions  located  at  satellite 
and  main  offices.  The  main  clinic  is  25  miles 
north  of  Seattle  and  has  7 rapidly  expanding 
satellite  offices.  Opportunity  for  exceptional 
personal/professional  lifestyle.  Positions  offer 
competitive  salary  with  excellent  benefits. 
Available  now  and  fall  1998.  Send  CV  to  J.G. 
Finley,  MD,  Medical  Director,  The  Everett  Clinic, 
3901  Hoyt  Avenue,  Everett,  WA  98201 
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Family  Practice  - Five  person  group  in  beautiful 
North  Lake  Tahoe,  California  is  seeking  a Board 
Certified  IM/FP  to  join  our  practice.  Enjoy  qual- 
ity living  in  our  mountain  community!  Send  CV 
to:  Truckee  Tahoe  Medical  Group,  PO  Box  68, 
Truckee,  CA  96160. 

MEDICAL  DIRECTOR  - An  independent  health 
care  quality  improvement  organization  is  seek- 
ing a medical  director  to  lead  a team  of  physi- 
cian advisors  and  consultants  in  the  Pacific  NW. 
Will  be  responsible  for  implementing  procedures 
in  review  decisions,  utilization  management  and 
professional  relationships.  Requires  experience 
in  managed  care  administration  and  operations, 
utilization  management,  quality  assurance, 
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arrangements;  all  specialties.  Placement  profes- 
sionals for  20  yrs.  Oberto  & Associates,  920 
Pinecrest  Terr,  Ashland,  OR  97520.  (800)  482- 
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bobertoiSjeffnet.org. 
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Managing  Cardiac  Arrhythmias: 

A Practical  Update 
for  the  Primary  Clinician 

Saturday  morning.  May  9, 1998 
San  Diego,  CA 

• Designed  to  address  the  practical  needs  of  the  clinician 
involved  in  the  initial  diagnosis  and  therapy  of  arrhyth- 
mias and  syncope  as  well  as  chronic  care  of  patients 
with  established  therapies. 

• Practitioners  who  will  benefit  from  this  course  include 
family  practice  physicians,  general  internists,  clinical 
cardiologists,  emergency  room  physicians,  physician’s 
assistants  and  nurses. 

• Case  vignettes  will  be  utilized  to  emphasize  practical 
cind  cost-effective  approaches  to  the  diagnosis  and 
management  of  common  problems  encountered  in  the 
care  of  patients  with  syncope  and  rhythm  disorders. 

Registration  fee:  $25.00 

For  further  information,  contact: 

NASPE 

Natick  Executive  Park  • 2 Vision  Drive  • Natick,  MA  01760-2059 
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ATTENTION  PHYSICIANS  - MDs  and  DOs 
For  Improving  Your  Clinical  Skills  in  the 
Treatment  of  Obesity 
Learn  From  a Proven  CME  Provider 

For  nearly  50  years,  only  one  international  medical  society  has 
been  teaching  physicians  in  all  medical  specialties  how  to  treat  obesi- 
ty - the  American  Society  of  Bariatric  Physicians  - ASBP.  The  ASBP 
teaches  the  comprehensive  medical  approach  to  obesity  treatment. 

Join  us  in  San  Francisco,  California,  April  30  - May  2, 1998,  for 
our  Western  Regional  Obesity  Course,  or  in  Miami  Beach,  Florida, 
May  28  - May  30, 1998,  for  our  Eastern  Regional  Obesity  Course 
which  will  also  include  our  New  Practitioners  Seminar,  May  27, 
1998.  In  addition,  on  the  calendar  of  events  in  1998  is  our  48th 
Annual  Obesity  and  Associated  Conditions  Symposium  in  San 
Antonio,  Texas,  December  3 -5, 1998.  You  won't  want  to  miss  the 
Basic  Bariatric  Course  on  December  1,  1998  or  the  Practice 
Productivity  Course  on  December  2,  1998  in  San  Antonio,  Texas. 

As  an  adjunct  to  your  existing  medical  specialty,  you  can  learn  the 
comprehensive  approach  to  treat  obese  patients  with  very  low  calo- 
rie diets,  safe  and  effective  pharmaceuticals  agents,  non-pharmaceu- 
tical  natural  agents,  diet,  behavior  modification,  exercise,  group  ther- 
apy, etc.  Our  programs  will  include  some  leading  obesity  experts,  as 
well  as  clinicians  with  many  years  of  experience  in  the  successful 
treatment  of  obesity. 

i American  Society  of  Bariatric  Physicians 

5600  South  Quebec  Street,  Suite  1 09A 
Englewood,  Colorado  801 1 1 
Phone  303/770-2526  Fax  303/779-4834 


E-mail  us  at  bariatrc@asbp.org 
www.asbp.org/bariatrics 
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your  career  goals  in  a community  that  fits  your  lifestyle. 


Telephone:  800-243-4353 


Attention  Investors 

We  are  seeking  very  limited  investment  in  an  elec- 
tronic medical  records  service  venture.  Investors 
should  be  high  net  worth,  practicing  physicians 
with  a drive  to  bring  easy  to  use,  leading  tech- 
nology to  aid  primary  care  physicians  in  remain- 
ing competitive  in  the  area  of  capitated  health 
care.  We  are  looking  for  15  investors  willing  to 
invest  between  $50K  - $100K  each.  Interested 
investors  should  contact  Jim  Freeman,  415-626- 
8190,  jfreeman@emraccess.com 

Would  you  like  to  be  a Consultant? 

We  are  hiring  practicing  physicians  interested  in 
being  part  of  true  improvement  of  quality  of 
health  care  through  software  sales  and  consulting 
services  to  primary  care  physicians.  Positions  in  SF 
Bay  area  immediately  and  Boston  and  Atlanta  in 
the  near  future.  Interested  applicants  should  sub- 
mit a CV  to  Philip  Strong,  M.D.,  pstrong@emrac- 
cess.com,  608  Noe,  San  Francisco,  CA  941 14. 
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Steigerwald,  Scripps  Clinic,  Department  of  Academic  Affairs,  403C,  10666 
N.  Torrey  Pines  Rd..  La  Jolla,  CA  92037  (619)  554-8556. 

September  14—18 — Cardiology  Board  Review.  UCSF  at  Cathedral  Hill  Ho- 
tel. San  Francisco.  $725.  Contact:  Postgraduate  Programs,  Box  0656, 
UCSF.  San  Francisco,  CA  94143-0656. 


October  8-10 — Cardiology  Update  1998.  UCSF  at  Carmel  Valley  Ranch  Resort, 
Carmel.  Thurs.-Sat.  1 2 hrs.  $485-$560.  Contact:  UCSF  (415)  476-5208. 

October  31 — Update  in  Electrocardiography  and  Arrythmias.  UCSF  at 
Radisson  Miyako  Hotel.  San  Francisco.  Sat.  7.5  hrs.  $195.  Contact:  UCSF 
(415)476-5208. 


DERMATOLOGY 

May  3-6 — Practical  Dermatology  for  the  Primary  Care  Physician.  Las  Ve- 
gas. Sponsored  by  Continuing  Medical  Education  Associates.  Caesar’s 
Palace  Las  Vegas,  Method,  AV,  L,  SB,  W.  $575.  Sun.-Wed.  20  hrs.  credit: 
AMA.  AOA.  AAP,  AAFP.  Information:  Victoria  Gonzales,  P.O.  Box 
270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


EMERGENCY  MEDICINE 

April  20-24 — Emergency  Medicine  Symposium  III.  UCSD  at  La  Jolla  Mar- 
riott, San  Diego,  Mon.-Fri.  32  hrs.  $495.  Contact:  OCME  (619)  534-3940. 

May  1 1-15 — Emergency  Medicine  Symposium.  UCSD  at  La  Jolla  Marriott, 
San  Diego.  Mon.-Fri.  16  hrs.  $225.  Contact:  OCME  (619)  534-3940. 

May  15-16 — Trauma/Critical  Care.  Ritz-Carlton  Huntington  Hotel, 
Pasadena.  Mon.-Tues.  14  hrs.  Contact:  USC  School  of  Medicine,  Postgrad- 
uate Div.,  1975  Zonal  Ave.,  KAM  307,  Los  Angeles  90033-1039.  (800) 
USC-1119,  fax  (213)  342-2152. 

May  13-16 — Semiannual  Wound  Management  Workshop.  UCSD  at  La 
Jolla  Marriott,  San  Diego.  Wed.-Sat.  15  hrs.  $475.  Contact:  Edith  Book- 
stein  (619)  454-3212. 

August  9-12 — Essentials  in  Emergency  Medicine  and  Urgent  Care.  Con- 
tinuing Medical  Education  Associates  at  Hotel  del  Coronado,  San  Diego. 
Sun.-Wed.  Contact:  CMEA  P.O.  Box  270469,  San  Diego,  CA  92198-2469 
or  web:  http://www.cmea.com. 

October  8-10 — 17th  Annual  Advances  in  Pulmonary  and  Critical  Care. 
UCSF  at  Palace  Hotel,  San  Francisco,  Thurs.-Sat.  17  hrs.  $495.  Contact: 
UCSF  (415)476-5208. 

October  19-20 — Trauma  Uncensored:  1998.  UC  Davis  at  Hyatt  Regency, 
Sacramento.  Mon.-Tue.  Contact:  (916)  734-5390. 

October  19-23 — Emergency  Medicine  Symposium  I.  UCSD  at  La  Jolla  Mar- 
riott, San  Diego.  Mon.-Fri.  32  hrs.  $495.  Contact:  OCME  (619)  534-3940. 

October  26-30 — 27th  Annual  Topics  in  Emergency  Medicine.  UCSF  at 
Radisson  Miyako  Hotel,  San  Francisco.  Mon.-Fri.  32  hrs.  $675.  Contact: 
UCSF  (415)476-5208. 

ENDOCRINOLOGY 

April  24—25 — Update  in  Diabetes.  USC  at  Disneyland  Pacific  Hotel,  Anaheim. 
Fri.-Sat.  12.5  hrs.  $60.00  Contact:  USC  School  of  Medicine,  Postgraduate 
Division,  1975  Zonal  Ave.,  KAM  307,  LA,  CA  90033-1039.  (213)  342- 
2555;  (800)  USC-11 19;  fax  (888)  665-8650  or  (213)  342-2152.  Email:  usc- 
cme@hsc.usc,edu. 


FAMILY  PRACTICE/PRIMARY  CARE 

April  22-26 — Annual  Scientific  Program  and  Postgraduate  Course.  Pacific 
Coast  Fertility  Society  at  Renaissance  Esmeralda  Resort,  Indian  Wells. 
Wed.-Sun.  18  hrs.  $335-$650.  Contact:  Dir.  of  Medical  Education,  Pacific 
Coast  Fertility  Society,  PO  Box  1656,  La  Mirada,  CA  90637-1656,  (562) 
947-7068. 

April  23-26 — Office  Orthopedics  and  Bone  Radiology  for  the  Primary 
Care  Physician.  Continuing  Medical  Education  Associates  at  Hyatt  Re- 
gency, San  Francisco.  Thurs.-Sun.  20  hrs,  $575.  Contact:  Victoria  Gonza- 
les (800)  993-2632, 

May  15-19 — Primary  Care  Essentials.  Sponsored  by  Continuing  Medical 
Education  Associates.  Grand  Hyatt  on  Union  Square  San  Francisco. 
Method,  AV,  L,  SB,  W.  $750.  Fri.-Tues.  32  hrs.  credit:  AMA,  AOA,  AAFP. 
Information:  Victoria  Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198. 
(800)  993-2632  or  (619)  674-5200. 

April  23-26 — Office  Orthopedics  and  Bone  Radiology  for  the  Primary 
Care  Physician.  Continuing  Medical  Education  Associates  at  Hyatt  Re- 
gency, San  Francisco.  Thurs.-Sun,  20  hrs.  $575.  Contact:  Victoria  Gonza- , 
les  (800)  993-2632. 

June  5 — 12th  Annual  AIDS  Conference.  California  Academy  of  Family  Prac- 
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titioners  at  Mills  College,  Oakland.  Fri.  7 hrs.  Contact:  Caroline  Carey, 
CME  Coordinator.  (510)  204-3884. 

July  1-5 — The  Orlando  Primary  Care  Review  Course.  Sponsored  by  Con- 
tinuing Medical  Education  Associates.  Buena  Vista  Palace,  Orlando,  FL. 
Wed.-Sun.  30  hrs.  Credit:  AMA,  AOA,  AAFP.  $750.  Contact:  Victoria 
Gonzales,  PO  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619) 
674-5200. 

July  6-9 — Family  Practice  Board  Revievr  Course.  Fairmont  Hotel,  San 
Francisco.  25  hrs.  $475  ($525  if  postmarked  after  May  25).  Contact:  Pro- 
gram Coordinator,  Dept,  of  Family  and  Community  Medicine,  UCSF 
School  of  Medicine,  500  Parnassus  Ave.,  MU-3E,  San  Francisco  94143- 
0900.  (415)476-5250. 

July  23-27 — Masters  of  Medicine.  Sponsored  by  Continuing  Medical  Educa- 
tion Associates.  Marriott  Marquis,  New  York,  NY,  Thurs.-Mon.  30  hrs. 
Credit:  AMA.  AOA,  AAFP,  $795.  Contact:  Victoria  Gonzales,  PO  Box 
270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

August  6-9 — Cardiology  in  Primary  Care.  Sponsored  by  Continuing  Med- 
ical Education  Associates.  Hotel  del  Coronado,  San  Diego,  CA. 
Mon.-Thurs.  20  hrs.  Credit:  AMA.  AOA,  AAP,  AAFP.  $575.  Contact:  Vic- 
toria Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or 
(619)  674-5200. 

August  9-12 — Essentials  in  Emergency  Medicine  and  Urgent  Care.  Spon- 
sored by  Continuing  Medical  Education  Associates,  Hotel  del  Coronado, 
San  Diego,  CA.  Thurs.-Sun.  20  hrs.  Credit:  AMA,  AOA,  AAfT.  $575. 
Contact:  Victoria  Gonzales.  P.O.  Box  270469,  San  Diego,  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 

August  9-12 — Essentials  in  Emergency  Medicine  and  Urgent  Care.  Spon- 
sored by  Continuing  Medical  Education  Associates.  Hotel  del  Coronado, 
San  Diego,  CA.  Thurs.-Sun.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $575. 
Contact:  Victoria  Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198.  (800) 
993-2632  or  (619)674-5200. 

October  14—16 — 13th  Annual  Primary  Care  Medicine:  Principles  and 
Practice.  UCSF  at  Cathedral  Hill  Hotel,  San  Francisco.  Wed.-Fri.  20  hrs. 
$550.  Contact:  Postgraduate  Programs,  Box  0656,  UCSF,  San  Francisco, 
CA  94143-0656.  (415)476-5208. 

October  22-26 — Masters  of  Medicine.  Sponsored  by  Continuing  Medical  Ed- 
ucation Associates.  Marriott  Marquis,  New  York,  NY.  Thurs.-Mon.  30  hrs. 
Credit:  AMA,  AOA,  AAFP,  $795.  Contact:  Victoria  Gonzales,  PO  Box 
270469,  San  Diego,  CA  92198,  (800)  993-2632  or  (619)  674-5200. 


GERIATRICS 

May  7-8 — Latest  Advances  in  Alzheimer’s  Disease.  UCSD  at  San  Diego. 
Thurs.-Fri.  16  hrs.  $225.  Contact:  Phyllis  Lessin/Joyce  Zilner  (619)  662-5800. 

November  8-1 1 — Geriatrics  Update  1998.  Sponsored  by  Continuing  Medical 
Education  Associates.  Loews  Coronado  Bay  Resort,  San  Diego,  CA. 
Sun.-Wed.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $525.  Contact:  Victoria 
Gonzales,  PO  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619) 
674-5200. 


INFECTIOUS  DISEASE 

May  6-9 — 19th  Annual  Advances  in  Infectious  Diseases.  UCSF  at  Palace  Ho- 
tel. San  Francisco.  Wed.-Sat.  17.5  hrs.  $430.  Contact:  UCSF  (415)  476-5208. 

November  5-8 — Advances  in  Infectious  Disease.  Sponsored  by  Continuing 
Medical  Education  Associates.  Loews  Coronado  Bay  Resort,  San  Diego, 
CA.  Thurs.-Sun.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $525.  Contact:  Victo- 
ria Gonzales,  PO  Box  270469,  San  Diego,  (TA  92198.  (800)  993-2632  or 
(619)674-5200. 


KEY  TO  ABBREVIATIONS 

DREW:  Charles  R.  Drew  Postgraduate  Medical  School.  Office  of  Continuing 

Medical  Education,  (213)  563-4800. 

LLU:  Loma  Linda  University.  Continuing  Medical  Education  Programs, 

(909)  824-4963. 

STAN:  Stanford  University,  Postgraduate  Education,  (4 1 5)  723-5594, 

UCD:  University  of  California,  Davis.  Office  of  Continuing  Medical 

Education,  (916)  734-5390. 

UCl:  University  of  California,  Irvine,  Memorial/UCI  Center  for  Health 

Education,  (714)  824-5926. 

UCLA:  University  of  California,  Los  Angeles,  Continuing  Education  in 

Medicine  and  Health  Sciences,  (310)  794-2620. 

UCSD:  University  of  California,  San  Diego,  Office  of  Continuing  Medical 

Education,  (619)  534-3940. 

UCSF:  University  of  California,  San  Francisco.  Extended  Programs  in  Medical 

Education,  (415)  476-4251. 

USC:  University  of  Southern  California.  Postgraduate  Division, 

(800)  USC-1119. 


December  2-6 — Internal  Medicine  - 1998  Fall  Program.  Spon.sored  by  Con- 
tinuing Medical  Education  A.s.sociates.  Boca  Raton  Resort  and  Club.  Boca 
Raton,  FL.  Wed.-Tues.  30  hrs.  Credit:  AMA,  AOA,  AAP,  AAFP.  $750. 
Contact:  Victoria  Gonzales,  PO  Box  270469,  San  Diego,  CA  92198.  (8(X)) 
993-2632  or  (619)  674-5200. 


INTERNAL  MEDICINE 

April  22-26 — Annual  Scientific  Program  and  Postgraduate  Course.  Pacific 
Coast  Fertility  Society  at  Renaissance  Esmeralda  Resort,  Indian  Wells. 
Wed.-Sun.  18  hrs.  $335-$650.  Contact:  Dir.  of  Medical  Education.  Pacific 
Coast  Fertility  Society,  PO  Box  1656,  La  Mirada,  CA  90637-1656,  (562) 
947-7068. 

May  18-22 — 26th  Annual  Advances  in  Internal  Medicine.  UCSF  at  Cathe- 
dral Hill  Hotel,  San  Francisco.  Mon.-Thurs.  33.5  hrs.  Contact:  UCSF  (415) 
476-5208. 

October  9-13 — Internal  Medicine  - 1998  Fall  Program.  Sponsored  by  Con- 
tinuing Medical  Education  Associates.  Loews  Coronado  Bay  Resort,  San 
Diego,  CA.  Fri.-Tues.  30  hrs.  Credit:  AMA,  AOA,  AAP,  AAFP.  $750.  Con- 
tact: Victoria  Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198-2469. 
(800)  993-2632  or  (619)  674-5200.  http//www.cmea.com. 


MANAGED  CARE 

September  10-12 — Management  of  the  Hospitalized  Patient  in  the  Man- 
aged Care  Era.  UCSF  at  Palace  Hotel,  San  Francisco.  20  hrs.  $475.  Con- 
tact: UCSF  (415)  476-5208. 

May  15-17 — Managed  Care  - Trends  and  the  Future  of  Managed  Care  in 
California.  California  Orthopaedic  Association  at  Resort  at  Squaw  Creek, 
Lake  Tahoe.  Fri.-Sun.  12.5  hrs.  $110.  Contact:  (916)  454-9884. 


OB/GYN 

October  23-27 — OB/GYN  Review.  Red  Lion  Hotel,  Glendale.  $675. 
Sat.-Tues.  38  hrs.  Contact:  USC  School  of  Medicine,  Postgraduate  Divi- 
sion, 1975  Zonal  Ave.,  KAM  307,  Los  Angeles.  CA  90033-1039;  Phone 
(213)  342-2555  or  (800)  USC-1 1 19;  Fax  (213)  342-2152  or  (888)  665- 
8650;  email  usccme(S)hsc. usc.edu. 


OCCUPATIONAL  & ENVIRONMENTAL 

May  15-16 — 17th  Annual  Occupational  & Environmental  Medicine  Sym- 
posium with  Postgraduate  Mini-Courses.  UC  Davis  at  UCDMC  Cancer 
Center  Auditorium,  Sacramento,  Thurs.-Fri.  Contact:  UCD  (916)  734-1394. 

May  24-26 — California  Society  of  Physical  Medicine  and  Rehabilitation. 
UC  Davis  at  Doubletree  Hotel,  Sacramento.  Sun.-Thurs.  Contact:  UCD 
(916)  734-5390. 

October  5-9 — Occupational  and  Environmental  Medicine  I.  UCSF  at 
Radisson  Miyako  Hotel,  San  Francisco.  Mon.-Fri.  40  hrs.  $725.  Contact: 
Postgraduate  Programs,  Box  0656,  UCSF,  San  Francisco,  CA  94143-0656. 
(415)476-5208. 


ONCOLOGY 

September  1 1-12 — 4th  Annual  Cancer  Research  Program.  UC  Davis  at  Can- 
cer Center  Auditorium,  Sacramento.  Fri.-Sat.  Contact:  UCD  (916)  734-5390. 

September  24—26 — 22nd  Annual  Physicians  Cancer  Symposium.  Scripps- 
Health  at  Sheraton  San  Diego  Hotel  & Marina.  Thurs.-Sat.  16.5  hrs. 
$425-$450.  Contact:  Stevens  Cancer  Center,  Scripps  Memorial  Hospital, 
9888  Genesee  Ave.,  La  Jolla,  CA  92037.  Tuthanne  Crawford  (619)  626-6794. 


OPHTHALMOLOGY 

May  9 — Pearls  of  Ocular  Therapy.  Scripps  Clinic  at  Scripps  Clinic,  La  Jolla. 
Sat.  7 hrs.  Contact:  Laurie  A.  Regis,  Scripps  Clinic  (619)  554-8556. 

May  29 — UC  Davis  Annual  Ophthalmology  Symposium.  UCD  at  Sacra- 
mento Hilton.  Fri.  7 hrs.  Contact:  UCD  (916)  734-1394. 


ORTHOPEDICS 

April  23-26 — Office  Orthopedics  and  Bone  Radiology  for  the  Primary  Care 
Physician.  San  Diego.  Sponsored  by  Continuing  Medical  Education  Associ- 
ates. Hyatt  Regency  San  Francisco.  Method,  AV,  L,  SB,  W.  $575.  Thurs.-Sun. 
20  hrs.  credit:  AMA,  AOA,  AAFP.  Information:  Victoria  Gonzales,  P.O.  Box 
270469,  San  Diego.  CA  92198.  (800)  993-2632  or  (619)  674-5200. 
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May  3-T) — Office  Orthopedics  and  Bone  Radiology  for  the  Primary  Care 
Physician.  Las  Vegas,  Sponsored  by  Continuing  Medical  Education  Associ- 
ates. Caesar’s  Palace  Las  Vegas.  Method,  AV,  L,  SB,  W.  $575.  Sun.-Wed.  20 
hrs.  credit:  AMA.  AOA,  AAP,  AAFP.  Infomiation:  Victoria  Gonzales,  P.O. 
Box  27tW69.  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-.S200. 

May  15-17 — Managed  Care  - Trends  and  the  Future  of  Managed  Care  in 
California.  California  Orthopaedic  Association  at  Resort  at  Squaw  Creek, 
L;ike  Tahoe.  Fri.-Sun.  12.5  hrs.  $110.  Contact:  (916)  4.54-9884. 


PEDIATRICS 

May  7-9 — 31st  Annual  Advances  and  Controversies  in  Clinical  Pediatrics. 
UCSF  at  Ritz-Carlton  Hotel.  San  Francisco.  Thurs.-Sat.  Contact:  OCME 
(415)476-4251. 

September  18-19 — California  Society  of  Pediatric  Cardiology.  UC  Davis  at 
Seascape  Resort,  Aptos.  Fri.-Sat.  Contact:  UCD  (916)  7.34-.5390. 


RADIOLOGY 


October  3-4 — Ultrasound  Update:  1998.  UC  Davis  at  Doubletree  Hotel, 
Sacramento.  Sat.-Sun.  Contact:  (916)  734-5390. 


RHEUMATOLOGY 

September  10-12 — Rheumatology  Board  Review.  UCSF  at  Radisson  Miyako 
Hotel,  San  Francisco.  Thurs.-Sat.  20  hrs.  $225.  Contact:  UCSF  (415)  476- 
5208. 


SURGERY 

May  9 — Thyroid  Update  ‘98.  Sheraton  Grande  Hotel.  Los  Angeles.  Sat.  7 hrs. 
Contact:  USC  School  of  Medicine,  Postgraduate  Div..  1975  Zonal  Ave., 
RAM  307,  Los  Angeles  90033-1039.  (800)  USC-1 1 19.  fax  (213)  .342-2152. 

June  25-27 — San  Francisco  Paranasal  Sinus  Update  - 1998.  UCSF  at  Ritz- 
Carlton  Hotel,  San  Francisco,  Thurs.-Sat.  $250-$350.  Contact:  University 
of  California.  Office  of  CME,  MCB-630.  Box  0742.  San  Francisco,  CA 
94143-0742.  (415)476-4251. 

September  11-12 — 4th  Annual  Surgical  Review  Course.  UC  Davis  at  Fair- 
field.  Fri.-Sat.  Contact:  (916)  734-5390. 

September  18 — 4th  Annual  Surgical  Review.  UC  Davis  at  TAFT.  Fairfield. 
Fri.  Contact:  (916)  7.34-7203. 


UROLOGY 

April  2.3-25 — International  Bladder  Research  Congress.  UCSF  at  San 
Francisco.  Thurs.-Sat.  17.5  hrs.  $290-$395.  Contact:  (415)  476-5808. 


GENERAL/MULTIDISCIPLINARY 

September  .3-6 — Growth  Hormone  Research  Society.  UCSF  at  Marriott  Ho- 
tel. San  Francisco.  Thurs.-Sun.  Contact:  (415)  476-5808, 

October  26-28 — Telemedicine  IV.  UC  Davis  at  Hilton  Hotel.  Anaheim. 
Mon.-Wed.  Contact:  (916)  734-5390. 


HOME  STUDY/SELF-ASSESSMENT 

Audio-Digest  Foundation.  California  Medical  Association.  Contact:  Audio- 
Digest  Foundation,  1577  E Chevy  Chase,  Glendale  91206.  (213)  245-8505. 
California  Physicians'  Legal  Handbook  Series.  California  Medical  Association. 
Contact:  CMA,  PO  Box  7690,  S:m  Francisco  94120-7690.  (800)  882-1262. 


COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To  list 
CME  programs  here,  please  send  information  at  least  two 
months  in  advance  to;  Mr  Robert  L.  Kennedy,  Denver  Med- 
ical Society,  1850  Williams  Street,  Denver,  CO  80218;  or 
telephone  (303)  377-1850. 


Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization.  [J 


Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Medical 
Center.  Wheat  Ridge,  Contact:  Jean  A.  Kline,  (303)  425-2951. 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Colorado 
Society  of  Clinical  Neurologists,  Contact:  Colorado  Society  of  Neurolo- 
gists, (.30.3)  449-3566. 
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Second  Wednesday  of  Each  Month — Cardiovascular  Education  Series,  St 
Anthony  Ho.spital  at  St  Anthony  Hospital,  Denver.  Contact:  Rose  Powell, 
(303)  629-.3678. 


CONTACT  INFORMATION 
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U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center.  School  of  Medicine, 
Office  of  Continuing  Medical  Education.  4200  E 9th  Ave.  Denver  80262.  (303)  372-9050 
or  (800)  882-9153;  FAX  (303)  372-9065. 
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IDAHO 


The  listing  of  continuing  medical  education  programs  in 
Idaho  is  compiled  by  the  Ada  County  Medical  Society,  To 
list  CME  programs  here,  please  send  information  at  least 
two  months  in  advance  to:  Ada  County  Medical  Society, 
Inc.  305  W.  Jefferson,  PO  Box  2668,  Boise,  Idaho  83701 . 
(208)  336-2930. 
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Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 
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NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be  listed 
should  be  sent  to  the  chair  of  the  CME  Committee,  New  Mex- 
ico Medical  Society,  7770  Jefferson,  Suite  400,  Albuquerque, 
NM  87109,  at  least  two  months  in  advance.  For  information 
on  CME  accreditation  or  on  the  CME  requirements  of  the 
New  Mexico  Board  of  Medical  Examiners,  please  write  to  the 
above  address  or  call  (505)  828-0237. 

NOTE:  Course  information  in  the  following  listing  is  subject 
to  change  on  occasion.  Check  with  the  sponsoring 
institution  for  current  details. 


April  29-May  1 — Clinical  Cardiology  Management  and  Diagnostic  Dilem- 
mas. Santa  Fe.  Eldorado  Hotel.  Contact;  Registration  Secretary,  Extramural 
Programs  Department,  American  College  of  Cardiology,  9111  Old  George- 
town Rd.,  Bethesda,  MD  20814-1699,  (800)  253-4636. 

May  21-24 — 3rd  Annual  Mammography  - Practical  Challenges  of  the  90’s: 
Screening  and  Bevond.  Santa  Fe.  La  Fonda  Hotel.  Contact:  Ryals  and  As- 
sociates. Inc,  PO  Box  1925,  Roswell,  GA  30077-1925,  (770)  641-9773. 

May  22-24 — Resolving  Quandries  of  the  Skin.  Phoenix.  Royal  Palms  Hotel. 
Contact:  Terry  Hanson,  Surgical  Pathology  Consultants,  Inc.,  5422  W.  Thun- 
derbird  Rd.,  Ste.  13,  Glendale,  AZ  85306,  (602)  547-1024. 
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Every  First  and  Third  Tuesday — Building  and  Implementing  Clinical  Prac- 
tice Guidelines  at  the  Point  of  Care.  Contact:  Thomas  A.  Naegele,  DO, 
(505)  275-7267. 


Satellite  Courses  Bijfi 

Contact:  Joe  Treat  or  Jim  Cato,  Immunization  Program,  (505)  827-2366 


CONTACT  INFORMATION 


UNIVI  SOM — University  of  New  Mexico  School  of  Medicine,  Office  of  CME,  PO  Box  ^ 
713,  Albuquerque  87131.  (505)  277-3942.  ^ [ 
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CONTINUING  MEDICAL  EDUCATION 


UTAH 

This  listing  of  continuing  medical  education  courses  in  Utah 
is  compiled  and  edited  by  the  CME  office  of  the  Utah  Med- 
ical Association.  All  courses  listed  have  been  certified  by 
CME  accredited  institutions  as  meeting  the  criteria  for  Cat- 
egory 1 of  the  Physician's  Recognition  Award  of  the  Ameri- 
can Medical  Association.  Accredited  institutions  wishing  to 
list  AMA  Category  1 CME  courses  here  should  send  infor- 
mation at  least  two  months  in  advance  to  the  Office  of 
Continuing  Medical  Education,  540  East  Fifth  South,  Salt 
Lake  City,  UT  84102;  or  phone  (801)  355-7477.  For  infor- 
mation on  CME  accreditation,  please  write  the  CME  office 
at  the  above  address. 

NOTE:  Course  information  in  the  following  listing  is  subject  to 
change  on  occasion.  Check  with  the  sponsoring  institution. 

MEDICAL  GRAND  ROUNDS 

Weekly — Grand  Rounds  in  Internal  Medicine,  Psychiatry,  OB/GYN,  and 
Pediatrics.  Contact:  UUSM. 

Weekly — Pediatric  Grand  Rounds.  Contact:  PCMC. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State 
Medical  Association.  To  list  Category  1 programs  here, 
please  send  information  at  least  two  months  in  advance  to 
Continuing  Medical  Education,  Washington  State  Medical 
Association,  2033  Sixth  Avenue,  Suite  1100,  Seattle,  WA 
981 21 ; or  phone  (206)  441  -9762  or  (800)  552-061 2. 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course 
or  in  the  list  of  course  sponsors  and  contact  information. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater.  Cytology  Continuing  Education,  Dept,  of 
Pathology.  Harborview  Medical  Center,  325  Ninth  Ave,  Seattle.  WA  98104.  (206)  223-5953. 

PCMS  CME — Contact:  Executive  Director,  College  of  Medical  Education,  705  S Ninth, 
No.  203.  Tacoma,  WA  98405.  (206)  627-7 1 37. 

UAV  (UNIVERSITY  OF  WASHINGTON) — Contact:  UAV  School  of  Medicine.  Div.  of 
CME,  SC-50,  Seattle,  WA  98195.  (206)  543-10.50. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER) — Contact;  Linda  Orgel.  Division  of 
Continuing  Medical  Education,  Virginia  Mason  Medical  Center.  PO  Box  900,  Seattle.  WA 
98111.(206)  340-2058. 

WSMA — Washington  State  Medical  Association.  Continuing  Medical  Education,  2033 
Sixth  Ave,  Ste  1 1 00.  Seattle,  WA  98 1 2 1 . (206)  44 1 -9762. 


OTHER  CME  OPPORTUNITIES 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course 
or  in  the  list  of  course  sponsors  and  contact  information. 


AMERICAN  ASSOCIATION  FOR  THE  STUDY  OF  HEADACHE,  June 
26-28,  1998 — Fortieth  Annual  Scientific  Meeting  of  The  American 
Association  for  the  Study  of  Headache.  Sheraton  Palace,  San  Francisco. 
Contact:  (609)  845-1720. 


AMERICAN  ASSOCIATION  FOR  THE  STUDY  OF  HEADACHE.  Novem- 
ber 6-8,  1998 — Scottsdale  Headache  Symposium.  Scottsdale  at  Mar- 
riott’s Camelback  Inn  Resort  & Spa.  Contact:  (609)  845-1720.. 

AMERICAN  COLLEGE  OF  OCCUPATIONAL  AND  ENVIRONMENTAL 
MEDICINE.  April  24-May  1,  1998 — 57th  American  Occupational 
Health  Conference.  Boston,  Mass.  Contact:  ACOEM,  55  W.  Seegers  Rd., 
Arlington  Heights,  111  60005.  (847)  228-6850,  ext.  184,  FAX  (847)  228- 
1856;  Website:  www.acoem.org. 

AMERICAN  COLLEGE  OF  PHYSICIANS.  April  2-5,  1998—1998  Annual 
Session.  San  Diego  Convention  Center.  Contact:  ACP  Communications 
Dept.  (800)  523-1546,  ext.  2655  or  2513,  Email:  lteer(2)mail. acponline.org. 

AMERICAN  DIABETES  ASSOCIATION.  March  27-29,  1998— Type  2 Di- 
abetes in  the  Elderly,  The  Buttes  Resort  Tempe  (Phoenix),  Az.  Contact: 
FAX  (602)861-0542. 

The  Atopy  Syndrome  in  the  Third  Millenium.  October  2-3,  1998,  Zurich, 
Switzerland,  on  the  occasion  of  the  50th  anniversary  of  the  allergy  unit  at 
the  Dept  of  Dermatology,  University  Hospital,  Zurich,  and  in  collaboration 
with  the  European  Academy  of  Allergology  and  Clinical  Immunology, 
Contact:  Prof.  Dr.  B.  Wuthrich,  Zurich,  41-1-255-.3079,  fax  41-1-255-44.31. 

CENTER  FOR  BIO-MEDICAL  COMMUNICATION.  March  20-22,  1998— 
Clinical  Decisions  in  Urogynecology.  Crowne  Plaza  Manhattan,  New 
York,  NY.  10.5  hrs.  $495  before  January  15;  $575  after  January  15.  Con- 
tact; Staci  Cunniffe,  CBC,  80  W.  Madison  Ave.,  Dumont,  NJ  07628.  (201 ) 
385-8080,  email  scunniffe  (fficbcbiomed.com. 

CENTER  FOR  BIO  MEDICAL  COMMUNICATION/SOCIETY  OF  CRITI- 
CAL CARE  MEDICINE.  April  22-April  26,  1998— Critical  Care  Medi- 
cine— 12th  Annual  Review  and  Update.  Washington,  D.C.  Contact; 
CBC,  80  W.  Madison  Ave.,  Dumont,  NJ  07628.  (201)  385-8080. 

The  Fifth  Annual  Alimentary  Update  1998.  February  19,  20,  & 21,  1998. 
Harveys  Resort  Hotel/Casino  at  Lake  Tahoe,  NV.  Contact;  (702)  328-4964; 
Fax  (702)  328-4540;  email  whsinfo(2)washoehealth.com, 

10th  National  AIDS  Update  Conference.  March  24-27  Bill  Graham  Civic 
Auditorium,  San  Francisco.  Contact;  (800)  387-6061;  www.nauc.org. 


NOTICE 

State  Associations  should  send  their  CME  listings  for  publication  to; 

Allison  Spearman,  Managing  Editor 
Western  Journal  of  Medicine 
1224  W Main  St,  Ste  200 
Charlottesville,  VA  22903-2858 

(804)  979-8034  • Fax  (804)  979-4025  • wjm(g)cjp.com 
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Articles 


The  Effects  of  Insurance  Coverage  and  Ethnicity 
on  Mammography  Utilization  in  a 
Postmenopausal  Population 

RUTH  A.  BUSH,  MPH,  San  Diego,  California,  ond  ROBERT  D.  LANCER,  MD,  MPH,  La  jolla,  California 


Despite  the  effectiveness  of  mammography  as  a method  to  detect  breast  cancer  in  women  ages  50 
and  older,  many  women  do  not  obtain  screening  mammograms.  This  study  used  the  self-reported 
mammography  history  and  demographic  information  obtained  during  the  screening  of  2453  post- 
menopausal women  ages  50  to  79  at  the  San  Diego  Women's  Health  Initiative  (WHI)  center.  We  used 
this  data  to  examine  individual  and  social  factors  that  predict  mammography  use.  The  WHI  center 
comprised  two  clinics,  one  of  which  focused  on  Hispanic  recruitment  and  thus  provided  the  opportu- 
nity to  examine  the  roles  of  ethnicity,  income,  education,  marital  status,  age,  and  access  to  medical 
services  on  mammography  use.  Bivariate  analysis  indicated  that  the  following  factors  were  all  strongly 
associated  with  women  having  had  a mammogram  in  the  previous  two  years:  having  health  insurance, 
a regular  medical  provider,  an  annual  household  income  greater  than  $20,000,  and  a high-school 
diploma,  as  well  as  being  65  years  or  older  or  white  (P  < 0.001).  Multiple  logistic  regression  analysis 
demonstrated  that,  when  adjusting  for  all  of  these  factors,  having  a medical  provider  (P<  0.001)  was 
significant.  Having  insurance  (P  = 0.04)  was  suggestive,  but  did  not  meet  the  multiple-comparisons 
significance  cutoff  of  P = 0.006.  After  adjusting  for  the  above  factors,  it  was  found  that  ethnicity  was 
not  significant.  The  results  suggest  that  improved  access  to  a regular  provider  could  increase  the  use 
of  screening  mammography  in  underserved  populations. 

(Bush  RA,  Langer  RD.  The  effects  of  insurance  coverage  and  ethnicity  on  mammography  utilization  in  a postmenopausal 
population.  West]  Med  1998;  168:236-240) 


In  the  United  States  during  1997,  an  estimated  180,200 
women  were  diagnosed  as  having  breast  cancer,  and 
roughly  43,900  died  from  this  disease.'  Although  the 
necessity  of  screening  mammographies  for  women 
younger  than  50  remains  controversial,  there  is  a clear  con- 
sensus regarding  its  usefulness  for  women  50  and  older.^ 
Before  1 989,  the  rate  of  mammography  use  in  women  50 
and  older  in  some  areas  of  the  United  States  was  as  low  as 
40%.^^  Since  1989,  expanded  media  coverage,  national 
and  local  information  efforts,  and  screening  programs 
have  sought  to  promote  the  use  of  mammography.^  These 
efforts  may  be  working.  Several  recent  studies  suggest 
that  60%  to  80%  of  women  older  than  50  have  had  a 
mammogram  within  the  past  two  years.’"*' 

Changes  in  the  health-care  delivery  system  may  be 
helping  to  increase  the  rates  of  mammography  use. 
Health  maintenance  organization  (HMO)  subscribers  are 


more  likely  to  have  had  screening  mammography  than 
women  with  other  or  no  insurance,'®"  perhaps  because 
the  structure  of  an  HMO  concurrently  eliminates  the  out- 
of-pocket  expense  and  provides  the  consistency  of  con- 
tact with  a primary  care  provider.  Most  states,  including 
California,  require  third-party  payment  for  a screening 
mammogram. Since  1991,  Medicare  has  reimbursed 
80%  of  the  cost  of  biennial  screening  mammograms  for 
female  Part  B recipients  who  are  older  than  65.^ 

Still,  many  women  with  insurance  do  not  take  advan- 
tage of  mammography  benefits."  Many  factors — such 
as  the  cost  of  the  procedure,  infrequent  contact  with  a 
health  care  professional,  fear,  the  belief  that  the  proce- 
dure is  not  necessary,  educational  background,  income, 
and  race — influence  whether  a woman  will  have  a mam- 
mogram.'''^  '"  '^  '^"'’  To  increase  the  appropriate  use  of 
mammography  in  postmenopausal  women  and  improve 
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breast  cancer  survival  rates,  it  is  important  to  understand 
the  interplay  of  these  factors.  The  Women’s  Health 
Initiative  (WHI)  is  a large  cohort  study  of  health  in  post- 
menopausal women  and  is  sponsored  by  the  National 
Institutes  of  Health.  The  San  Diego  WHI  center  enrolls 
a multicultural  population,  which  provided  the  opportu- 
nity to  evaluate  the  demographic  and  socioeconomic 
characteristics  associated  with  previous  mammography. 

Methods 

Sample 

Study  protocols  were  approved  by  the  University  of 
California,  San  Diego,  Committee  on  Investigations 
Involving  Human  Subjects.  Community-based  recruit- 
ment that  focused  on  Hispanic*  enrollment,  including 
the  use  of  mass  media,  information  booths  at  health 
fairs,  and  targeted  mailings,  began  in  September  1993. 
The  San  Diego  Center  has  two  clinics:  the  La  Jolla  clin- 
ic, which  serves  a predominantly  white  population,  and 
the  Chula  Vista  clinic,  which  serves  a predominantly 
Hispanic  population.  Enrollment  in  the  study  was  limit- 
ed to  women  who  planned  to  be  in  the  area  for  the  three 
years  of  the  study  and  who  were  postmenopausal, 
between  50  and  79  years  old,  and  without  terminal  ill- 
ness or  dementia.  The  clinical  trial  had  additional  exclu- 
sions— including  a history  of  breast  cancer,  an  abnormal 
mammogram  in  the  past  six  months,  and  a history  of 
blood  clots — and  specific  treatment  arm  requirements 
such  as  a willingness  to  reduce  dietary  fat  to  less  than 
30%  or  to  be  randomly  started  on  hormone  replacement 
therapy.  Women  who  were  unable  or  unwilling  to  meet 
the  criteria  for  the  treatment  arms  were  invited  to  join 
the  observational  study.  Approximately  95%  did  so.  The 
analyses  include  women  in  both  the  observational  and 
the  clinical  trial  groups. 

Instrument 

After  returning  a postcard  indicating  their  interest  in 
a long-term  health  study  and  their  desire  to  help  to 
answer  questions  about  women’s  health,  participants 
were  invited  to  visit  either  clinic  location.  After  the 
informed  consent  process,  each  participant  completed  a 
questionnaire  to  determine  eligibility.  All  data  were  col- 
lected at  the  La  Jolla  and  Chula  Vista  clinics  from 
September  1993  to  November  1996. 

Mammography  Use  and  Demographic  Characteristics 

Participants  who  had  a mammogram  within  the  past 
two  years  were  classified  as  having  had  a recent  mam- 
mogram, which  was  based  on  Medicare’s  reimburse- 
ment policy  for  biennial  mammograms.  Information 
about  each  patient’s  age,  marital  status,  ethnicity 


* There  are  many  classifications,  such  as  Latina,  that  might  also  be  used  to 
identify  this  population,  “Hispanic”  has  been  chosen  for  this  paper,  because  this  was 
the  term  used  during  the  self-identification  portion  of  the  initial  demographic  ques- 
tionnaire. 


ABBREVIATIONS  USED  IN  TEXT 

HMO  = health  maintenance  organization 
WHI  = Women’s  Health  Initiative 


(American  Indian  or  Alaskan  Native,  Asian  or  Pacific 
Islander,  black  or  African-American,  Hispanic,  or 
white),  level  of  education,  and  household  income  was 
obtained  by  self-report. 

Insurance  Coverage  and  Provider 

Participants  responded  to  a standard  question  about 
the  types  of  health  insurance  coverage  they  had  and 
were  asked  to  mark  all  applicable  responses.  The  choic- 
es were:  pre-paid  private  insurance;  other  private  insur- 
ance; Medicare;  Medicaid;  military  or  Veterans’ 
Administration-sponsored;  other;  and  none.  The  partic- 
ipants were  asked  if  they  had  a clinic,  doctor,  nurse,  or 
physician  assistant  who  provides  their  usual  medical 
care,  to  which  they  could  respond  either  yes  or  no. 

Data  Analysis 

The  information  provided  on  the  various  forms  was 
recorded  using  an  Oracle  database  program  developed 
specifically  for  the  WHI.  Data  were  extracted  and  ana- 
lyzed using  Statistical  Program  for  the  Social  Sciences 
(SPSS)  (SPSS  Inc,  Chicago,  Illinois).  After  examining 
the  descriptive  data,  bivariate  analyses  were  performed 
using  logistic  regression  on  the  sample  of  Hispanic  and 
white  women  who  reported  their  mammography  history. 
Because  of  multiple  comparisons,  the  Bonferoni  correc- 
tion method  (which  divides  the  alpha  level,  in  this  case 
0.05,  by  the  number  of  comparisons)  was  used  to  calcu- 
late a cut-off  for  statistical  significance  aX  P - 0.006.  All 
P values  were  two-sided.  The  variables  that  demonstrated 
a bivariate  association  with  having  had  a mammogram  in 
the  past  two  years  were  entered  in  a multiple  logistic 
regression  analysis  to  examine  their  associations  with 
appropriate  control  for  competing  factors.  Two-way  inter- 
actions were  tested  to  insure  the  appropriate  interpretation 
of  potentially  related  factors. 

Results 

Selection  of  Population  for  Analysis 

The  local  media,  presentations  to  community  groups, 
direct  mail  campaigns,  and  extensive  brochure  distribution 
were  the  methods  used  to  recruit  volunteers.  A preliminary 
questionnaire,  intended  to  reduce  the  proportion  of  women 
who  were  ineligible  because  of  age  or  menopausal  status, 
was  mailed  to  the  6414  women  who  had  returned  a post- 
card with  a name,  address,  and  telephone  number. 
Completed  questionnaires  were  returned  by  2664  (41.5%) 
of  these  women.  Using  residential  zip  codes  as  a surrogate 
for  the  clinic  a woman  would  have  attended,  it  was  deter- 
mined that  42.5%  of  the  women  who  had  sent  a postcard 
in  the  La  Jolla  area  completed  a questionnaire  compared  to 
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TABLE  1 —Sododemographic  Characteristics  of  Hispanic  and 
White  WHI  Study  Participants:  La  jolla  and  Chula  Vista  Clinics 

Hispanic  White 

(n^4S7)%  (n=  1 996)% 

Total 

(n  = 24S3) 

Household  income 

. . .2416^ 

<10,000  

. .33.5 

3.4 

220 

10,000-19,999  

. .23.2 

12.3 

349 

20,000-34,999  

. .13.8 

25.9 

574 

35,000^9,999  

. . .7.7 

19,5 

419 

50,000-74,999  

. . .6.8 

19.4 

413 

> 75,000  

. . .2.8 

16.5 

339 

Has  usual  medical  provider 

. . .2448 

No 

. .23.1 

4.7 

199 

Yes 

. .76,9 

95.3 

2249 

Education 

. . .2453 

Less  than  HS  diploma  

. .59.7 

3.2 

335 

HS  diploma  or  GED 

. .30.8 

56.3 

1266 

College  graduate  

. . .9.4 

40.6 

852 

Insurance 

. . .3116*’ 

Prepaid 

. .24.3 

51.8 

1145 

Private  

. .10.5 

27.6 

599 

Medicare  

. .16.0 

35.1 

774 

Medicaid  

. . 16.3 

1.0 

49 

None  

. .36.3 

4.7 

259 

Other 

. . .7.0 

12.9 

290 

Clinic 

. . .2453 

La  Jolla 

. .23.2 

77.3 

1648 

Chula  Vista 

. .75.7 

22.7 

799 

Zip  code  not  usable  

. . .1.1 

0.1 

6 

Marital  status 

, . ,2448 

Single,  divorced,  widowed 

. .43.5 

39.5 

986 

Married/marriage-like  relationship  . 

. .56.5 

60.5 

1462 

Mammogram  in  past  two  years  . . . 

. . .2453 

No 

. .18.6 

9.2 

268 

Yes 

. .81.4 

90.8 

2185 

^ Numbers  may  not  total  2453  due  to  patient  refusal  to  answer. 
^ Insurance  exceeds  2453;  multiple  answers  permitted. 

39.6%  of  senders  in  the  Chula  Vista  area.  Among  the  ques- 
tionnaire respondents,  81.4%  of  Hispanic  women,  90.1% 
of  white  women,  and  93.3%  of  women  identifying  them- 
selves as  other  had  had  a mammogram  in  the  past  two 
years.  The  resulting  sample  was  largely  made  up  of  white 
(70%)  and  Hispanic  (17%)  women.  Analyses  were 
restricted  to  the  2453  participants  that  identified  them- 
selves as  one  of  these  two  ethnic  groups. 

Demograph  ic  C haracteristics 

The  mean  age  of  the  study  population  was  64  years, 
with  a mean  of  60  years  among  Hispanic  women  and  65 
years  among  white  women.  Eighty-six  percent  of  our 
study  population  had  12  or  more  years  of  education; 
60%  were  married  or  living  in  a marriage-like  situation; 
and  7 1 % reported  annual  incomes  greater  than  $20,000. 
The  majority  of  the  sample,  89%,  had  had  a mammo- 
gram in  the  past  two  years  (Table  1).  Our  comparisons 


between  the  white  and  Hispanic  women  illustrate  impor- 
tant differences  in  the  sample.  For  example,  56%  of 
Hispanic  women  reported  a household  income  of  less 
than  $20,000,  compared  to  16%  of  white  women.  Sixty 
percent  of  Hispanic  women  had  less  than  a high-school 
education,  23%  reported  no  medical  provider,  and  36% 
reported  having  no  insurance,  compared  to  3%,  5%,  and 
5%,  respectively,  of  white  women. 

Independent  Variables 

There  were  3116  responses  from  the  2453  women 
about  health  insurance  coverage  (multiple  responses 
were  permitted).  White  women  were  more  likely  to  have 
all  types  of  insurance.  Of  those  responding,  52%  of 
white  women  versus  24%  of  Hispanic  women  said  that 
they  had  pre-paid  insurance;  35%  versus  16%  had 
Medicare;  28%  versus  11%  had  other  private  insurance; 
and  5%  versus  36%  had  no  insurance  (Table  1).  Of 
women  with  an  income  greater  than  $20,000,  9 1 % had 
had  a mammogram,  compared  to  82%  with  incomes  less 
than  $20,000.  Ninety-seven  percent  of  women  with  a 
regular  medical  provider  had  had  a mammogram,  com- 
pared to  40%  in  women  without  one.  Results  showed 
that  women  with  a high-school  level  education  or 
beyond,  with  insurance,  and  those  older  than  65  were 
most  likely  to  have  had  a mammogram  (Table  2). 

Bivariate  and  Multivariate  Analyses 

Logistic  regression  analysis  predicting  mammogra- 
phy in  the  past  two  years  demonstrated  that  having 
insurance  coverage,  a provider,  an  annual  income  above 
$20,000,  and  a high-school  education,  as  well  as  being 
white,  married,  and  65  or  older  were  significantly  asso- 
ciated with  mammography  use  (P  < 0.001). 

In  analyses  simultaneously  adjusted  for  all  character- 
istics that  predicted  mammography  use  in  univariate 
models,  only  having  a medical  provider  (OR  = 2.82;  P < 
0.001)  remained  significant.  Not  having  insurance  (OR 
= 0.63;  P - 0.05)  was  suggestive,  but  did  not  meet  the 
Bonferoni  cutoff  oi  P - 0.006.  Hispanic  ethnicity  was 
not  significant  in  the  multivariate  model.  Because  many 
of  the  factors  tested  were  closely  associated,  a total  of  15 
two-way  interactions  were  tested  in  a logistic  regression 
model.  The  only  significant  interaction  was  that  of  insur- 
ance and  provider  {P  - 0.019).  The  data  were  then  strat- 
ified, according  to  health  care  provider  status  (Table  3). 
Among  women  without  a regular  provider,  none  of  the 
remaining  variables  was  significant.  For  women  who 
reported  having  a regular  provider,  however,  those  with- 
out health  insurance  were  less  likely  to  have  had  a mam- 
mogram (OR  = 0.41;  P < 0.001)  and  those  who  were 
married  were  more  likely  to  have  had  a mammogram 
(OR=  1.59;  F = 0.006). 

Discussion 

This  study  showed  that  having  a regular  health  care 
provider  was  strongly  associated  with  having  had  a mam- 
mogram within  the  past  two  years — an  association  that  was 
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TABLE  2.—Sododemographic  Factors  Associated  with  Having  Obtained  a Mammogram  in  the  Past  Two  Years  (n  = 2453) 


Characteristic 

Mammogram  No 

% 

Mammogram  Yes 

% 

Total 

ORb=  1.1 0(95%  0:1.06,  1.15) 

Household  income^ 

2416 

<20,000  

100 

17.6 

469 

82.4 

569 

>20,000  

165 

8.9 

1682 

91.1 

1847 

OR  = 2.45  (95%  0:2.1 3,  2.76) 

Has  usual  medical  provider 

2448 

No 

208 

59.9 

139 

40.1 

347 

Yes  

60 

2.9 

2041 

97.1 

2101 

Education 

OR  = 1.08  (95%  0:1.03,  1.14) 

2453 

< HS  grad  

57 

17.0 

278 

83.0 

335 

> HS  grad  

211 

10.0 

1907 

90.0 

2118 

OR  = 1.29  (95%  0:1.1 9, 1.40) 

Has  insurance 

2453 

No  

76 

29.3 

183 

70.7 

259 

Yes  

192 

8.8 

2002 

91.2 

2194 

OR  = 1.05  (95%  0:1 .03,  1.08) 

Age 

2453 

<65  

172 

13.1 

1141 

86.9 

1313 

>65  

96 

8.4 

1044 

91.6 

1140 

OR  = 1.12  (95%  0:1.07, 1.17) 

Race 

2453 

White  

183 

9.2 

1813 

90.8 

1996 

Hispanic 

85 

18.6 

372 

81.4 

457 

OR  = 1.09  (95%  0:1.05, 1.12) 

Chula  Vista  

124 

15.5 

675 

84.5 

799 

La  Jolla  

142 

8.6 

1506 

91.4 

1648 

Zip  code  unusable 

5 

83.3 

1 

16.7 

6 

OR  = odds  raid,  Cl  = confidence  inten/al 
‘ Numbers  may  not  total  2453  due  to  missing  data. 

" ORs  represent  the  likelihood  of  having  had  a mammogram  during  the  past  two  years  for  the  second  compared  with  the  first  category,  and  they  are  unadjusted. 


independent  of  age,  income,  education,  ethnicity,  and  area 
of  residence.  This  finding  is  consistent  with  other  stud- 
ies.‘^-'^  ‘*“^'  Additionally,  it  has  been  shown  that  being 
under  a regular  provider’s  care  can  increase  the  future  prob- 
ability of  having  a mammogram  from  23%  one  year  to 
69%  the  next.^^  Having  a regular  health  provider  is  a com- 
plicated predictor,  however,  because  it  is  often  associated 
with  higher  income  and  better  insurance  coverage.  Within 
this  sample,  almost  half  of  the  women  were  of  retirement 
age,  and  income  may  be  less  predictive  among  retirees.  In 
another  study,  length  of  time  with  a provider  did  not  predict 
mammography  use  in  a Medicare  population.^^  Other  fac- 
tors may  complement  the  effects  of  provider  and  insurance 
on  mammography  usage.  For  example,  marital  status  (par- 
ticularly being  married)  played  an  important  role  in  this 
study.  (A  partner  may,  for  instance,  provide  the  encourage- 
ment to  obtain  a mammogram.) 

In  general,  minority  and  low-income  women  have 
lower  mammography  rates.^^  Other  studies  have  found 


that  Hispanic  women  are  not  only  less  likely  than  other 
ethnic  groups  to  use  preventive  services,  but  they  are  less 
likely  to  have  medical  insurance. Although  it  has 
been  proposed  that  acculturation,  a fatalistic  outlook,  or 
the  belief  in  and  use  of  folk  practitioners  may  impact 
screening  rates,  studies  have  suggested  that  socioeconom- 
ic factors  are  the  most  important  reason  Hispanic  women 
are  less  likely  to  obtain  medical  care.^'*-^^  An  important 
finding  from  this  study  is  that  ethnicity  is  not  a predictor  of 
mammography  use  when  a woman  has  a health  provider. 

Access  to  screening  may  be  improving.  Using 
National  Health  Interview  Survey  data,  Breen  and 
Kessler  found  that  proportional  differences  in  mam- 
mography rates  by  race  and  ethnicity  of  a nationally 
representative  study  population  that  were  statistically 
significant  in  1987  were  still  disparate,  but  no  longer 
significant,  in  1990.^^  The  data  gathered  in  our  study 
also  suggest  improved  access  to  mammography. 
Although  ethnicity  and  income  were  significant  in  the 
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TABLE  3— Logistic  Regression:  A Simultaneous  Assessment  of  Factors  Related  to  Having  Had  a Mammogram  in  the  Past  Two  Years  by  Provider  Statu  f 


Does  Not  Have  a Provider  (n  = 1 99) Has  a Provider  (n  = 2249) 


Factor 

Odds  Ratio 

95%  Cl 

Odds  Ratio 

95%  a 

Marital  Status— Married^* * 

0.63 

(0.32,  1.21) 

1.59 

(1.14,  2.22) 

Education—  > HS  grad  

0.80 

(0.32,  1.94) 

1.02 

(0.58,  1.79) 

Income—  >20,000  

2.14 

(0.94,  4.87) 

0.91 

(0.58, 1.41) 

Age—  >65  

1.51 

(0.58,  3.95) 

0.97 

(0.69, 1 .38) 

Ethnicity— White 

0.60 

(0.21,  1.70) 

1.48 

(0.89,  2.47) 

Clinic— Chula  Vista  

0.64 

(0.27,  1.50) 

0.73 

(0.51, 1.05) 

Insurance— No  

1.43 

(0.60,  3.42) 

0.41 

(0.24,  0.70) 

OR  = odds  ratio.  Cl  = confidence  interval 

* Mammogram  in  past  two  years  coded;  Yes  = 1,  No  = 0 

^ Reference  categories  are  Single;  Less  than  High-school  diploma;  Less  than  $20,000  household  income;  Less  than  65  years  of  age;  Hispanic;  La  jolla  Clinic;  and  Has  insurance,  respectively. 


bivariate  analysis,  neither  variable  was  statistically  sig- 
nificant in  the  final  model.  In  fact,  rates  for  mammog- 
raphy of  Hispanic  women  approached  those  of  their 
white  counterparts  (81.4%  versus  90.8%,  respectively). 

Our  high  rate  of  mammography  utilization,  89%,  is 
consistent  with  trends  for  increasing  mammography  uti- 
lization reported  by  others.**'^  Furthermore,  because  22% 
of  our  sample  were  Hispanic  women  (which  is  more 
than  double  the  10%  Hispanic  population  for  the  50  to 
79  age  range  in  San  Diego  County),^^  these  data  provide 
a useful  picture  of  Hispanic  women  who  have  chosen  to 
participate  in  a long-term  study.  This  rate,  however,  may 
be  an  optimistic  estimate  of  population  levels;  women 
who  volunteer  to  be  in  a long-term  health  study  are  more 
likely  to  use  preventive  services.  It  is  also  possible  that 
women  answered  the  questionnaire  with  the  intent  to 
appear  to  be  practicing  good  health  habits.  Nevertheless, 
the  Hispanic  population  is  one  in  which  under-use  of 
mammography  may  be  expected,  but  our  results  suggest 
that  women  with  diverse  backgrounds  are  finding  the 
means  by  which  to  obtain  a mammogram. 
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Complementaty  Medicine 

DAVID  SPIEGEL,  MD,  Stanford,  California;  PENNY  STROUD,  Burlingame,  California;  and  ANN  FYFE,  Stanford,  California 

The  widespread  use  of  complementary  and  alternative  medicine  techniques,  often  explored  by  pa- 
tients without  discussion  with  their  primary  care  physician,  is  seen  as  a request  from  patients  for  care 
as  well  as  cure.  In  this  article,  we  discuss  the  reasons  for  the  growth  of  and  interest  in  complementary 
and  alternative  medicine  in  an  era  of  rapidly  advancing  medical  technology.  There  is,  for  instance,  ev- 
idence of  the  efficacy  of  supportive  techniques  such  as  group  psychotherapy  in  improving  adjustment 
and  increasing  survival  time  of  cancer  patients.  We  describe  current  and  developing  complementary 
medicine  programs  as  well  as  opportunities  for  integration  of  some  complementary  techniques  into 
standard  medical  care. 

(Spiegel  D,  Stroud  P,  Fyfe  A.  Complementary  medicine.  West  J Med  168:241-247) 


Not  long  ago,  for  a doctor  to  be  described  as  being 
interested  in  complementary  medicine  was  not  com- 
plimentary. Although  that  may  still  be  the  case,  interest 
in  complementary  (alternative)  medicine  is  growing — at 
the  same  time,  strikingly,  that  the  science  and  technology 
of  medicine  have  advanced  remarkably.  Traditional 
“Western”  medicine  has  given  us  cures  for  many  bacter- 
ial infections,  life-extending  treatments  for  viral  infec- 
tions such  as  HIV,  and  symptom-reducing  interventions 
for  heart  disease,  and  it  has  converted  many  kinds  of  can- 
cer from  terminal  to  chronic.  Large  numbers  of 
Americans,  however,  still  turn  to  unproven  treatments 
and  health  traditions  outside  of  mainstream  medicine. 

Here  at  the  end  of  the  twentieth  century,  the  old  adage, 
to  “cure  rarely,  relieve  suffering  often,  and  comfort 
always,”  has  been  rewritten:  the  doctor’s  job  has  become 
to  “cure  always,  relieve  suffering  if  one  has  the  time,  and 
leave  the  comforting  to  someone  else.”  In  some  ways. 
Western  medicine’s  success  is  also  its  weakness.  The 
acute  disease  model,  which  emphasizes  diagnosis,  defin- 
itive treatment,  and  cure,  works  in  many  situations,  but 
the  leading  killers  of  Americans — heart  disease,  stroke, 
and  cancer — are  by  and  large  chronic  and  progressive 
rather  than  acute  and  curable.  The  application  of  a cura- 
tive model  when  disease  management  is  all  that  can  be 
given  leaves  doctors  and  patients  dissatisfied.  Thus 
patients  turn  elsewhere  for  relief  and  comfort,  and  com- 
plementary medicine  is  one  such  place. 

Complementary  or  alternative  medicine  includes 
treatments  based  on  the  connection  between  body  and 
mind,  so-called  “holistic”  medicine,  such  as  self-help 
groups,  stress  management,  meditation,  and  yoga,  as 


well  as  fields  such  as  chiropractic,  homeopathy, 
acupuncture,  biofeedback,  herbal  treatment,  and  mas- 
sage. The  two  terms  are  not,  of  course,  synonymous:  the 
more  common  term,  “alternative,”  connotes  the  use  of 
such  medicine  instead  of  Western  medicine;  the  term 
“complementary”  has  been  growing  in  prominence  to 
emphasize  that  such  treatments  can  be  used  in  addition 
to,  and  to  balance  the  shortcomings  of,  mainstream  med- 
icine. (The  term  complementary  must  be  used  with  care 
so  that  it  is  not  confused  with  complimentary,  or  free.) 

The  modem  model  of  medical  intervention  may  pay 
lip  service  to  the  integration  of  mind  and  body,  but  in 
fact,  in  Western  medicine  we  are  closet  Cartesians.  We 
emphasize  somatic  intervention  with  curative  intent,  and 
talking  with,  comforting,  guiding,  and  educating 
patients  is  of  lesser  importance — something  to  do  until 
the  injection  is  ready.  An  illness  can  be  a lonely  journey 
and  patients  crave  contact  with  people  who  understand 
what  the  journey  is  like  and  who  can  stay  with  them  dur- 
ing its  course.  Thus  the  appetite  for  complementary 
medicine  is  stimulated  by  a need  for  attention  and  com- 
passion that  many  patients  are  not  getting  in  modem 
biotechnological  medical  care.  The  problem  is  intensi- 
fied by  the  business  managers  of  modem  American 
medicine,  who  pump  even  more  time  and  energy  out  of 
the  interaction  between  doctor  and  patient,  saddling  doc- 
tors with  more  patients  per  hour  and  less  clinical  auton- 
omy and  expecting  them  to  be  assembly-line  workers 
instead  of  the  professionals  they  are.  Managed  care  as  it 
is  practiced  today  further  desiccates  the  doctor-patient 
relationship  and  limits  the  opportunities  for  medical 
compassion  to  enhance  medical  care. 


From  the  Department  of  Psychiatry  and  Behavioral  Sciences,  Stanford  University  School  of  Medicine  (Dr.  Spiegel)  and  Stanford  Health  Services  (Ms  Fyfe),  Stanford, 
California,  and  Cattaneo  & Stroud,  Inc.  (Ms  Stroud),  Burlingame,  California. 

Reprint  requests  to  David  Spiegel,  MD,  Department  of  Psychiatry  and  Behavioral  Sciences,  Stanford  University  School  of  Medicine,  CA  94,^05-57 1 8, 


242  W)M,  ApriM998— Vol  168,  No.  4 


Complementary  Medicine — Spiegel  et  al 


Americans  are  voting  with  their  wallets  for  comple- 
mentary treatment.  Eisenberg’s  widely  cited  study'  doc- 
umented the  widespread  use  of  complementary  services. 
While  the  study  has  been  criticized  on  the  grounds  that 
the  most-u.sed  forms  of  complementary  care  involved 
exercise  and  fitness  (which  has  medical  implications  but 
is  not  truly  an  alternative  to  medical  care),  it  nonetheless 
documented  that  in  1990,  Americans  spent  13.8  billion 
dollars,  the  bulk  of  it  out-of-pocket,  for  complementary 
care — more  than  for  hospitalization.  Even  more  telling, 
three-quarters  of  those  who  used  these  services  did  not 
tell  their  primary  care  physicians,  suggesting  that  in  the 
patient's  mind  the  interventions  were  indeed  alternative 
rather  than  complementary.  One  in  three  Americans 
used  some  type  of  alternative  health  care  services,  and 
two  out  of  three  Californians  spent  more  out-of-pocket 
money  on  complementary  medicine  than  on  primary 
medical  care.' 

Support  Groups  for  Cancer  Patients 

My  own  interest  in  this  domain  began  some  two 
decades  ago  when  Professor  Irvin  Yalom  of  Stanford 
University  invited  me  to  join  him  in  setting  up  support 
groups  for  women  with  metastatic  breast  cancer.  Yalom 
has  written  a standard  textbook  on  group  psychothera- 
py, The  Theory  and  Practice  of  Group  Psychotherapy} 
and  also  the  standard  text  on  existential  psychothera- 
py.-’ He  was  preparing  Existential  Psychotherapy  when 
he  undertook  to  learn  more  about  and  help  women  liv- 
ing with  a life-threatening  disease.  He  thought  that  if 
there  was  truth  to  the  ancient  idea  that  one  only  lives 
authentically  when  facing  the  contingency  of  one’s 
existence,  perhaps  people  facing  the  end  of  their  life 
could  grow,  redefine  their  lives,  and  discover  what  was 
important  to  them. 

I jumped  at  the  chance  to  be  a part  of  the  project.  In 
the  groups,  which  met  for  an  hour  and  a half  once  a 
week,  we  discussed  mortality,  grieved  losses,  reordered 
priorities,  worked  on  relationships,  and  taught  simple 
self-hypnosis  exercises  to  help  control  anxiety  and  pain. 

We  and  the  oncologists  who  referred  their  patients  to 
us  were  concerned  that  the  support  groups  might  make 
the  women  worse  rather  than  better.  After  all,  what 
could  be  more  demoralizing  to  a woman  with  metastatic 
breast  cancer  than  seeing  another  woman,  whom  she  had 
come  to  know  and  care  about,  die  of  the  same  disease? 
As  we  encouraged  the  women  to  talk — about  their  fears, 
their  middle-of-the-night  dread,  their  reactions  to  bad 
news  about  their  disease,  their  family  problems,  the  lim- 
itations imposed  upon  them  by  the  illness — something 
interesting  and  important  emerged.  Even  as  the  women 
were  saddened  and  frightened  by  the  dying  and  death  of 
group  members,  they  were  also  somehow  strengthened 
by  it.  Even  in  the  depth  of  grief  for  others  who  had  died, 
the  group  members  perceived  in  a new  way  how  they 
too  would  be  mourned  when  they  died.  Many  felt  fortu- 
nate that,  though  dealt  a similar  hand,  they  had  lived 
longer  than  other  members  of  the  group.  Many  better 


understood  their  family’s  reactions  to  their  impending 
death.  They  recognized  how  short  their  time  might  be 
and  reordered  their  priorities  in  life,  to  deepen  relation- 
ships that  mattered,  eliminate  ones  that  didn’t,  finish 
writing  a book,  and  spend  time  with  their  child.  They 
came  to  deeply  value  the  life  of  the  group  itself.  They 
became  experts  in  living,  as  they  had  something  of 
value  to  pass  on  to  others  who  were  coping  with  the 
same  disease.  Genuine  good  came  out  of  the  tragedy  of 
having  breast  cancer. 

Outcomes:  Psychosocial  and  Medical 

The  initial  study  was  a randomized  trial.  We  found 
that  the  50  women  who  attended  weekly  support  groups 
were  significantly  less  anxious  and  depressed,  despite 
the  fact  that  a third  of  them  died  during  the  initial  year 
of  the  study.'’  ’ In  addition,  by  the  end  of  the  year  they 
had  reported  only  half  of  the  pain  reported  on  a ques- 
tionnaire by  36  control  patients  on  similar  analgesic  and 
psychotropic  medications. 

The  biggest  surprise,  however,  came  almost  a decade 
later.  I was  irritated  by  the  excessive  claims  of  those  who 
preached  a “wish  away  your  illness”  approach  to  can- 
cer— the  idea  that  visualizing  white  cells  killing  cancer 
cells  would  somewhere  result  in  such  an  effect  on  the 
body^ — and  it  occurred  to  me  that  we  had  the  makings 
of  an  interesting  experiment.  We  knew  that  the  support 
groups  had  helped  these  breast  cancer  patients  emotion- 
ally, but  what  effect  did  they  have  on  the  course  of  the 
disease?  We  obtained  death  certificates  for  83  of  the  86 
women  (the  other  three  were  still  living).  Eighty-one  had 
died  of  causes  related  to  breast  cancer.  Much  to  our  sur- 
prise, we  found  a significant  survival  advantage  among 
the  women  who  had  taken  part  in  the  group  therapy  ses- 
sions. They  lived  an  average  of  18  months  longer  than 
control  patients,  and  by  48  months  after  completion  of 
the  study,  when  all  of  the  control  patients  had  died,  one- 
third  of  the  treatment  patients  were  still  alive. ^ 

Since  this  study,  two  other  randomized  trials  have 
shown  the  positive  effect  of  psychosocial  intervention  on 
survival  time.  Richardson  and  colleagues*  randomly 
assigned  100  lymphoma  and  leukemia  patients  to  either 
routine  care  alone  or  routine  care  plus  intensive  home  vis- 
iting interventions.  The  at-home  intervention  improved 
adherence  to  medical  treatment,  but  independent  of  that, 
patients  who  received  the  psychosocial  intervention  lived 
longer  than  control  patients.  More  recently,  Fawzy  and 
colleagues^”"  followed  80  malignant  melanoma  patients 
randomly  assigned  to  either  six  weeks  in  intensive  group 
therapy  or  routine  care.  The  group  therapy  patients  had 
significantly  lower  rates  of  relapse  and  mortality  at  the  six- 
year  follow-up.  They  also  had  higher  a-interferon-aug- 
mented  natural  killer  cell  cytotoxic  activity  (NKCA).  The 
differences  in  NKCA  were  not  associated  with  relapse  or 
survival  differences,  but  baseline  NK  cytotoxic  activity 
was  higher  in  patients  who  did  not  relapse. 

Three  other  trials,  two  randomized,  clearly  show  no 
effect  of  psychosocial  intervention  on  survival  time. 


W)M,  April  1998— Vol  168,  No.  4 


Complementary  Medicine — Spiegel  et  al  243 


Illnikyj  and  colleagues'^  studied  a melange  of  support 
groups,  both  self-help  and  with  a leader,  for  breast  can- 
cer patients.  They  found  no  psychological  or  physical 
benefits  for  the  patients  in  these  groups.  Linn  and  col- 
leagues'^ used  an  intensive,  well-structured  individual 
psychotherapy  intervention  for  lung  and  gastrointestinal 
cancer  patients.  The  intervention  was  associated  with 
psychological  benefits  but  did  not  affect  mortality  rate. 
(The  failure  to  show  a survival  benefit  may  have  been 
related  to  the  rapid  downhill  course  of  the  disease;  most 
of  the  patients  died  within  a year.)  Siegel  and  colleagues 
published  a matching  trial''^  involving  patients  who  went 
through  his  Exceptional  Cancer  Patient  Program, 
designed  to  help  people  root  out  psychological  “causes” 
of  their  cancer,  compared  with  patients  using  routine 
care.  There  was  no  difference  in  survival. 

At  this  point,  three  of  the  five  randomized  trials  pro- 
vide evidence  for  a survival  advantage  for  cancer  patients 
given  psychotherapeutic  support.  Our  laboratory  is  cur- 
rently in  year  8 of  a 10-year  replication  trial  funded  by 
the  National  Institute  of  Mental  Health  and  the  National 
Cancer  Institute  in  which  125  women  with  metastatic 
breast  cancer  have  been  randomly  assigned  to  receive 
either  educational  materials  about  breast  cancer  in  addi- 
tion to  routine  care  or  educational  materials,  routine  care, 
and  supportive-expressive  group  therapy.  By  the  end  of 
the  century,  the  study  should  have  a definitive  answer  to 
the  question  of  whether  the  group  therapy  affects  survival 
time.  In  the  meantime,  we  are  actively  examining  coping 
variables  and  adjustment.'^  Data  indicate  that  patients 
who  attempt  to  suppress  their  emotional  response  to  the 
disease  are  actually  more  distressed  than  those  who  deal 
more  openly  with  their  feelings.  In  addition,  we  are 
examining  possible  endocrine  and  immune  parameters 
that  could  mediate  psychosocial  effects  on  the  rate  of  dis- 
ease progression.  Candidate  measures  include  salivatory 
cortisol  levels,  lymphocyte  counts,  natural  killer  cell 
cytotoxicity,  and  delayed  type  hypersensitivity.  We  plan 
to  examine  the  extent  to  which  these  variables  may  be 
associated  with  the  rate  of  disease  progression  and  par- 
ticipation in  group  psychotherapy. 

Thus  evidence  from  our  laboratory  and  those  of  others 
indicates  that  psychosocial  intervention  techniques  are 
helpful  to  cancer  patients  emotionally,  and  perhaps  med- 
ically as  well.'^'*  Attention  to  the  coping  and  caring 
components  of  medical  illness,  in  conjunction  with  stan- 
dard medical  treatment,  is  emotionally  helpful  and  might 
actually  affect  the  course  of  the  disease.  From  this  per- 
spective, the  extension  of  standard  medical  intervention 
to  include  techniques  that  help  patients  better  cope  with 
their  illness,  support  one  another,  alter  life  priorities, 
manage  distress  better,  and  control  symptoms  such  as 
anxiety  and  pain  might  be  added  gradually  and  accepted 
as  part  of  the  modem  medical  treatment  regimen. 

Complementary  Medicine  Programs 

At  least  27  medical  centers,  in  addition  to  Stanford, 
have  complementary  medicine  programs,  some  of  which 


emphasize  a single  technique  such  as  mindfulness  med- 
itation,'^ relaxation  response,^''  homeopathy  (at  the 
University  of  Maryland),  or  information  (at  Columbia 
University).  The  general  mind-body  focus  of  programs 
is  similar,  some  involving  techniques  such  as  hypnosis, 
mindfulness  meditation,  and  yoga,  and  some  involving 
psychosomatic  techniques  such  as  biofeedback,  group 
support  (which  is  rapidly  increasing  in  popularity), 
nutritional  counseling,  massage,  and  acupuncture. 

Program  Models 

Several  types  of  complementary/alternative  medicine 
(CAM)  programs  are  being  developed  by  health  systems 
and  medical  centers  throughout  the  country.  These 
include  “integrated”  clinics  that  provide  both  Western 
and  complementary  services  in  a single  setting  or  series 
of  settings.  Mind-body  programs  are  common  in  hospi- 
tals, many  based  on  the  techniques  or  philosophy  of  an 
individual  such  as  Jon  Kabat-Zinn  of  the  University  of 
Massachusetts,  Herbert  Benson  of  Harvard  Medical 
School,  and  Andrew  Weil  of  the  University  of  Arizona. 
Other  programs  provide  a range  of  complementary  ser- 
vices independent  of  a physician  practice,  with  multiple 
therapies  such  as  massage,  chiropractic,  herbs,  mindful- 
ness, qigong,  and  t’ai  chi. 

Integrative  Medicine  Clinic 

The  integrated  clinic  may  be  the  most  effective  of  the 
program  models.  Its  philosophically  consistent  means  of 
delivering  complementary  medicine  ensures  open  com- 
munication and  integration  of  Western  and  complemen- 
tary techniques.  Physicians,  usually  in  primary  care, 
incorporate  complementary  practices  and  practicians 
into  a single  setting  or  related  settings.  The  economics  of 
this  approach  builds  a multidisciplinary  CAM  practice 
from  a base  of  primary  care  allopathic  medicine,  and 
control  of  overhead  expenses  is  critical  in  determining 
feasibility.  Following  are  several  notable  examples: 

The  King  County  Natural  Medicine  Clinic  in  Kent, 
Washington,  is  a county-sponsored  community  clinic 
integrated  into  the  six  community  clinics  of  the  local 
public  health  systems.  After  Washington  State’s  “every 
willing  provider”  law  was  enacted,  the  clinic  was  begun 
at  a start-up  cost  of  $750,000  and  a budget  of  $1.2  mil- 
lion for  its  first  two  years  of  operations.  Bastyr 
University,  the  only  accredited  multidisciplinary  insti- 
tution of  natural  medicine  in  the  country,  received  the 
contract  to  organize  and  staff  the  clinic,  whose  services 
include  acupuncture,  Chinese  herbs,  and  naturopathy. 
The  county  has  developed  protocols  that  specify  which 
diagnoses  be  referred  for  conventional  medical  care, 
including  stroke,  acute  hypertension,  bone  fractures, 
prenatal  care,  and  newborn  and  infant  care  through  two 
months.  The  county  protocols  suggest  that  patients  con- 
sider naturopathic  consultations  for  ear  infections,  food 
allergies,  migraines,  asthma,  premenstrual  syndrome, 
enlarged  prostate,  and  ulcers.  The  State  of  Arizona 
Department  of  Health  has  recently  arranged  for  the 
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King  County  team  to  make  a presentation  as  part  of  its 
assessment  of  developing  an  integrated  public  health 
clinic  in  Arizona. 

American  Holistic  Centers  is  a private,  for-profit 
company  co-founded  by  Dr.  David  Edelberg.  It  operates 
five  centers,  three  in  Chicago,  one  in  Denver,  and  one 
in  Boston,  and  has  planned  centers  in  Seattle  and 
Boulder.  Each  center  has  on  staff  a board-certified 
internist  or  general  practitioner  who  practices  medicine 
and  supervises  a broad  range  of  independent  contractors 
as  alternative  therapists  and  practitioners.  Most  of  the 
centers  have  approximately  35  independent  CAM  prac- 
titioners who  maintain  practices  elsewhere,  including  at 
a minimum,  a chiropractor,  a practitioner  of  traditional 
Chinese  medicine,  a mind-body  psychologist,  a nutri- 
tionist, a massage  therapist,  a homeopath,  and  a natur- 
opath who  is  board  certified  in  internal  medicine  and 
geriatrics.  AHC  provides  quality  assurance,  outcomes, 
and  other  templates  for  development  of  their  partner 
facilities/integrated  practices.  The  company  is  contem- 
plating going  to  the  public  markets  for  equity  in  the 
next  two  to  three  years  and  has  recently  received  $5 
million  from  venture  capital  partners  Essex/Woodlands 
Health  Ventures  and  The  Sprout  Group,  the  venture  arm 
of  Donaldson,  Lufkin  Jenrette.  Experience  at  its  most 
mature  sites  has  shown  that  13%  of  revenues  are 
derived  from  products  (herbs,  tapes,  vitamins). 
Modalities  that  have  experienced  the  highest  demand 
are  primary  care  physicians,  followed  by  chiropractic, 
acupuncture,  Alexander  and  Feldenkreis  bodywork,  and 
wellness  counselors  (RNs  and  MSWs).  Other  practi- 
tioners, such  as  Ayurvedic,  have  not  been  in  demand  or 
well  accepted  to  date. 

UCLA’s  Center  for  East-West  Medicine  provides  an 
integrated  clinic  with  physicians  trained  in  traditional 
Chinese  medicine  as  well  as  practitioners  of  acupunc- 
ture, clinical  pharmacology,  and  geriatrics  who  work 
together  to  perform  patient  assessments  and  integrated 
treatment  plans.  Patients  are  initially  assessed  by  a 
physician  with  Eastern  and  Western  training.  Services 
include  acupuncture,  acupressure,  dietary  and  herbal 
supplements,  t’ai  chi,  and  qigong,  and  programs 
include  a clinic,  research  and  education  including  con- 
tinuing education,  and  training  of  medical  students 
and  residents. 

Spense  Centers  for  Women’s  Health,  a chain  of  wom- 
en’s health  centers  based  in  Maryland,  offers  a range  of 
alternative  modalities  integrated  in  a spa-like  women’s 
health  medical  practice.  In  addition  to  traditional  health 
services  such  as  gynecology,  dermatology,  internal  med- 
icine, and  endocrinology,  the  centers  offer  podiatry,  laser 
surgery,  massage,  acupuncture  and  herbs,  nutrition 
counseling,  and  classes  such  as  yoga,  exercise  and 
movement  therapy,  music  therapy,  and  chiropractic. 
(Chiropractic  has  been  one  of  the  least  successful  of  the 
centers’  programs.)  The  program  has  expanded  to  devel- 
op affiliated  clinics  in  joint  ventures  with  Johns  Hopkins 
University  in  Baltimore  and  Brigham  and  Women’s 
Hospital  in  Boston. 


Hospital-Based  Programs 

Hospital-sponsored  programs  vary  in  scope  and  size 
from  single-philosophy  programs  in  mind/body  thera- 
pies, spirituality,  healing  touch,  and  acupuncture  to 
multidisciplinary  clinical,  educational,  or  referral-based 
programs.  Following  are  several  illustrations: 

California  Pacific  Medical  Center’s  Institute  for 
Health  and  Healing  in  San  Francisco  is  one  of  the  largest 
multidisciplinary  programs  we  found.  The  program  pro- 
vides information,  education,  research,  and  clinical  care 
promoting  wellness.  The  program  combines  ancient 
health  practices  with  modern  mind/body  research. 
Programs,  which  are  housed  in  the  chaplaincy  service 
division  on  the  California  Pacific  Medical  Center 
Foundation,  are  open  to  the  public  and  to  all  patients  and 
health  professionals.  The  program  encompasses  a wide 
range  of  services  including  a health  library,  mindfulness- 
based  stress  reduction,  yoga,  arts/movement  therapy,  a 
spirituality  course,  and  support  groups. 

Sisters  of  Charity  of  Nazareth  Health  System  in 
Kentucky  has  trained  40  nurses  and  pastoral  care  coun- 
selors in  the  use  of  healing  touch  as  an  adjunct  pain 
management  technique  and  is  planning  an  Institute  of 
Mind-Body-Spirit  for  its  six  hospitals  in  Kentucky, 
Arkansas,  and  Tennessee.  The  Institute  will  train  and 
certify  practitioners  in  reiki,  herbs,  reflexology,  and 
other  alternative  medicine  healing  methods. 

In  Canada,  the  Tzu  Chi  Institute  for  Complementary 
and  Alternative  Medicine  at  Vancouver  Hospital  and 
Health  Sciences  Center  is  being  established  with  contri- 
butions from  the  hospital,  the  Canadian  Cancer  Society, 
the  British  Columbia  government,  and  a $6  million  grant 
from  the  Taiwan-based  Tzu  Chi  Foundation,  a Buddhist 
organization.  The  institute  will  include  clinical  services 
as  well  a strong  research  component. 

Griffith  Hospital  in  Connecticut  is  a relatively  new 
hospital  designed  and  operated  under  the  “Planetree” 
concept  that  has  fully  integrated  complementary  thera- 
pies into  its  nursing,  clinical,  and  education  programs.  It 
also  is  an  owner  of  an  HMO  that  pays  for  complemen- 
tary therapies,  including  naturopathy  and  homeopathy. 
The  hospital  has  not  had  broad-based  community 
demand  for  many  of  the  alternative  therapies  that  are 
offered,  with  the  exception  of  chiropractic.  Most  users 
have  been  upper-income,  educated  consumers.  The  hos- 
pital and  HMO  are  focusing  program  development  and 
marketing  on  patients  with  chronic  conditions  who  have 
not  responded  well  to  allopathic  treatments. 

Franchise  Programs 

Several  well-known  physicians  have  developed 
CAM  programs  based  on  specific  research,  techniques, 
philosophies,  and  modalities  that  have  been  expanded  to 
multiple  sites.  The  following  are  notable  examples  of 
these  franchise  programs. 

The  Mind/Body  Medical  Institute  of  Deaconess 
Hospital  and  Harvard  Medical  School  was  founded  in 
1988  by  Dr.  Herbert  Benson.  The  program,  which  is 
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extended  to  other  sites,  uses  meditation,  mental  imagery, 
repetitive  exercise,  breathing  techniques,  and  prayer  to 
reduce  blood  pressure,  ease  chronic  pain,  and  treat  infer- 
tility, insomnia,  and  PMS. 

Dean  Ornish’s  Heart  Disease  Reversal  Program  has 
been  developed  for  expansion  to  multiple  sites.  It  is 
now  operating  in  at  least  six  medical  centers  national- 
ly, including  Mt.  Diablo  Hospital  in  Concord, 
California,  and  Beth  Israel  Hospital  in  Boston.  It  has 
received  reimbursement  authorization  from  20  insur- 
ers. Discussions  are  underway  at  UCSF  to  incorporate 
this  program  into  their  complementary  medicine  clinic. 
The  program  includes  nutritional  and  lifestyle  counsel- 
ing, course  work,  and  other  allopathic,  CAM,  and 
lifestyle  modification  techniques. 

More  than  15  years  ago,  Jon  Kabat-Zinn  developed  a 
widely  used  program  in  mindfulness  meditation  and 
stress  reduction.  It  is  reported  that  more  than  400  med- 
ical centers  now  employ  it  nationally.  The  University  of 
Massachusetts  Medical  Center  developed  a Center  for 
Mindfulness  in  conjunction  with  Kabat-Zinn.  The  pro- 
gram involves  groups  built  around  various  diagnoses, 
including  cardiac  rehabilitation,  high  blood  pressure, 
cancer,  anxiety  disorders,  chronic  pain,  orthopedics,  and 
general  development  of  life  skills  and  stress  reduction.  It 
emphasizes  a “one  size  fits  all”  approach  of  teaching  a 
similar  mindfulness  meditation  approach  regardless  of 
the  problem  bringing  the  patient  to  the  center. 

I Independent  and  Affiliated  Institutes 

I Several  independent  CAM  centers  have  been  founded 
by  faculty  of  various  medical  schools.  They  include  the 
Center  for  Mind-Body  Medicine,  a non-profit  institute 
founded  by  James  S.  Gordon,  a clinical  professor  in  the 
departments  of  Psychiatry  and  Community  and  Family 
Medicine  at  Georgetown  University,  and  Andrew  Weil’s 
Program  in  Integrative  Medicine  at  the  University  of 
Arizona  in  Tucson.  Weil’s  is  a non-profit  institute  affili- 
ated with  the  university  that  opened  in  1997  as  a training 
program  with  carefully  selected  MD  fellows.  It  includes 
four  residency  training  slots  and  an  integrated  clinic. 

Local/Regional  Programs 

CAM  providers  and  programs  are  probably  more 
prevalent  in  California  than  in  any  other  region  of  the 
country.  The  Eisenberg  study  found  a 25%  higher  use 
rate  among  West  Coast  respondents.’  Prudential  found 
ten  times  more  use  of  acupuncture  in  California  than  in 
other  parts  of  the  country. 

! Hospital-Based  Programs 

Both  Sequoia  Hospital  in  San  Mateo  County  and  El 
Camino  Hospital  in  Santa  Clara  County  sponsor 
Mindfulness-Based  Stress  Reduction  courses  modeled 
after  the  program  developed  at  the  University  of 
Massachusetts  by  Kabat-Zinn. 


In  August  1996,  the  University  of  California  at  San 
Francisco  launched  a UCSF/Mt.  Zion  Integrative 
Medicine  Program  Planning  Task  Force  at  the  request 
of  the  dean  of  the  School  of  Medicine.  The  task  force 
has  been  developing  plans  for  a clinical  and  teaching 
program,  including  herbals,  psychosocial  programs  for 
cancer,  cardiac  prevention,  habit  abatement,  art  for 
recovery,  music,  and  medical  student  and  continuing 
medical  education  for  physicians. 

Kaiser-Permanente  has  an  alternative  medicine  clinic 
at  its  Vallejo,  California,  clinic  that  sees  about  400 
patients  a month  for  acupuncture.  Other  services  include 
acupressure,  nutritional  counseling,  and  self-help  pro- 
grams, and  services  in  biofeedback,  hypnosis,  and  some 
Chinese  herbs  are  planned.  Four  physicians  practice  in 
the  CAM  clinic  that  receives  Kaiser  patients  from 
throughout  the  country.  Kaiser  also  offers  a mindfulness 
meditation  program  through  most  of  its  local  clinics. 

We  conducted  a survey  of  complementary  techniques 
available  at  Stanford  and  discovered  that  many  are  avail- 
able on  campus  and  used  by  our  patients  and  staff  (Table 
1).  They  include  hypnosis,  biofeedback,  meditation,  self- 
help  and  support  groups,  acupuncture,  massage,  and 
nutrition  and  exercise  programs.  We  have  reorganized 
and  extended  these  programs  into  a formal 
Complementary  Medicine  Clinic  including  triage,  to 
assess  patients  medically  and  ensure  that  the  medical 
intervention  they  receive  is  appropriate  and  well  matched 
to  their  needs.  In  conjunction  with  our  current  clinical 
programs,  such  as  the  pain  clinic,  the  lymphedema  clin- 
ic, gastroenterology,  radiation  oncology,  oncology,  and 
psychiatry,  we  plan  to  extend  research  interests  of  the 
faculty  to  include  implementing  and  evaluating  such  pro- 
grams as  support  groups  for  cancer  patients;  support  and 
educational  groups  for  heart  disease  patients,  including 
type  A management;  training  for  arthritis  patients; 
acupuncture  and  biofeedback  for  chronic  pain;  massage 
for  lymphedema,  chronic  pain,  and  muscle  weakness 
syndromes;  nutritional  counseling  for  a variety  of  ill- 
nesses; meditation;  acupuncture;  and  yoga.  The  program 
is  rigorously  supervised  and  evaluated. 

The  Complementary  Medicine  Clinic  at  Stanford 
opened  in  April  1998.  It  includes  the  following  pro- 
grams: group  therapy  for  cancer,  heart  disease,  and 
other  serious  illnesses;  hypnosis;  biofeedback; 
acupuncture;  massage;  meditation;  and  yoga.  We  are 
using  the  services  of  Medical  School  faculty  and  staff 
and  are  instituting  programs  that  have  already  been 
developed,  for  which  there  is  proven  evidence  of  effi- 
cacy and  faculty  interest  and  skill.  We  have  included 
systematic  evaluation  of  outcome  and  will  conduct  fur- 
ther studies  of  the  efficacy  of  specific  parts  of  the  pro- 
gram. We  have  physicians  and  a nurse  specialist  to 
conduct  patient  evaluations  under  medical  supervision 
and  help  patients  design  a program  of  support.  We  plan 
to  investigate  the  efficacy  of  an  interactive  program  of 
complementary  services  that  combines  several 
approaches  in  the  treatment  of  problems  such  as  chron- 
ic pain  and  procedure  anxiety. 
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TABLE  1 .-Stanford-Sponsored  Complementary  Services  and  Research  Projects 

Type 

Program 

Sponsor 

Relaxation  techniques .... 

Mindfulness  Stress  Reduction  (Kabat-Zinn) 

University-HIP 

Meditation 

Chaplain 

Stress  research 

SCRPD 

Massage  therapy  

Scheduled  inpatients 

Center  for  Musculoskeletal  Disease  at  Stanford 

Community  Relations 

Lifestyle  diets 

Preventive  Cardiology  Clinic 

SCRPD 

Nutrition  Action  Program 

SCRPD 

Self-help  groups 

Arthritis  self-management 

SCRPD 

Preventive  Cardiology  Clinic 

SHS  Social  Services 

Department 

Multiple  support  groups 

Psychiatry 

Megavitamin  therapy  .... 

Fracture  intervention 

SCRPD 

Biofeedback 

Pain  Clinic 

SHS,  Faculty 

Hypnosis  

Individual  consultations 

Faculty 

Acupuncture  

Individual  consultations 

Pain  Clinic 

Center  for  Musculoskeletal  Disease  at  Stanford 

Faculty 

Exercise 

Clinical  research 

SCRPD,  HIP,  SHS 

Prayer  

Individual  and  group 

Chaplaincy 

SHS  = Stanford  Health  Services;  HIP  = 

Health  Improvement  Program;  SCRPD  = Stanford  Center  for  Research  and  Prevention  of  Disease 

Our  planning  for  this  program  has  revealed  a growing 
number  of  insurers  who  are  willing  to  pay  for  certain 
alternative  treatments.^'  A number  of  insurers  seek  to 
differentiate  themselves  from  the  marketplace  by  explic- 
itly offering  supplemental  or  comprehensive  benefit  pro- 
grams that  cover  complementary  medical  care. 

Many  payers  already  provide  at  least  limited  cover- 
age for  more  traditional  techniques  such  as  hypnosis, 
biofeedback,  and  group  psychotherapy,  while  others 
provide  riders  for  coverage  for  complementary  care.  It 
has  not  been  shown  that  access  to  these  complementary 
programs  reduces  overall  health  care  costs,  as  many 
have  claimed.  Indeed,  one  program  in  Washington 
found  an  increase  in  costs  due  to  unrestricted  access  and 
higher-than-forecast  use.  One  fundamental  problem  in 
the  managed  care  system  of  health  care  is  the  insurers’ 
fear  of  adverse  selection,  that  excellence  in  providing 
care  for  specific  medical  illness  will  attract  patients 
with  that  illness  to  that  plan.  It  is  possible  that  the 
patients  (and  therefore  the  plans  and  providers  that  care 
for  them)  with  the  most  intransigent  conditions  could 
benefit  the  most  from  complementary  symptom  man- 
agement and  coping  techniques.  It  is  clear  from  the 
Eisenberg  study'  and  others  that  the  kinds  of  patients 
who  heavily  involve  themselves  with  complementary 
treatments  are  often  burdensome  to  the  traditional  med- 
ical care  system;  for  example,  those  with  chronic 
pain.-^^-^^  Since  many  complementary  techniques  and 
providers  are  less  costly  than  medical  or  pharmaceutical 
interventions,  such  services  may  fit  well  into  true  dis- 
ease and  utilization  management  systems. 


For  an  institution  such  as  Stanford,  such  a program 
offers  multiple  advantages: 

1 . The  opportunity  to  extend  research  into  the  effi- 
cacy mechanisms  and  cost-effectiveness  of 
novel  or  unconventional  interventions. 

2.  The  opportunity  to  provide  better  overall  man- 
agement of  patients  with  chronic  and  serious 
medical  illness. 

3.  The  opportunity  to  focus  the  attention  of  the  health 
care  system  on  the  coping  aspects  of  illness. 

4.  The  opportunity  to  pay  attention  to  coping  and 
caring  as  well  as  cure. 

The  development  of  such  programs  is  fraught  with 
difficulty.  It  is  critical  to  elicit  cooperation  and  support 
from  medical  staff  and  administration.  The  decision  was 
made  at  Stanford,  for  example,  not  to  include  chiroprac- 
tic in  the  program  after  consultation  with  a variety  of 
medical  specialists.  Our  focus  group  research  with 
patients,  staff,  and  members  of  the  community  led  us  to 
anticipate  that  the  program  will  be  a welcome  addition 
to  the  array  of  services  provided  by  our  tertiary  care 
medical  center.  Many  focus  group  participants  indicated 
that  offering  it  at  Stanford  Medical  Center  implies  that 
services  would  be  covered  by  their  health  insurance, 
which,  as  noted  above,  is  not  uniformly  the  case.  Many 
also  thought  that  “complementary”  meant  “free.” 
Nonetheless,  patients  told  us  that  they  pay  out-of-pock- 
et for  those  services  elsewhere  and  would  welcome  the 
opportunity  to  receive  them  at  Stanford,  particularly 
because  of  the  assurance  that  they  would  receive  the 
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highest  quality  care  and  there  would  be  the  opportunity 
for  greater  coordination,  awareness,  and  support  from 
their  allopathic  physicians. 

A number  of  complementary  and  alternative 
providers  have  licensing  and/or  certification  programs. 
Appropriate  certification  and  supervision  remains  an 
important  and  not  entirely  resolved  issue,  particularly 
with  respect  to  medical  staff  privileges  and  liability 
concerns  of  a hospital. 

j 

Conclusion 

The  reorganization  and  increased  availability  of  cop- 
ing and  support  services  under  the  rubric  of  complemen- 
tary medicine  seems  to  be  a useful  means  of  addressing 
patient  demand  and  limitations  in  current,  acute,  highly 
technological  curative  medicine,  particularly  if 
approached  with  the  same  scientific  skepticism  that  we 
use  with  the  development  of  all  other  aspects  of  medi- 
cine. Such  programs  may  indeed  complement  and 
enhance  our  overall  medical  care,  leading  toward  the  day 
when  the  best  of  what  is  currently  called  complementary 
medicine  will  be  called  just  plain  good  medicine. 
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Morbidity  and  Mortality  in  the  Wilderness 

RAUL  MONTALVO,  MD;  DEBORAH  L.  WINCARD,  PhD;  MARK  BRACKER,  MD; 
ond  TERENCE  M.  DAVIDSON,  MD,  Son  Diego,  California 

The  medical  literature  is  limited  regarding  current  wilderness  morbidity  and  mortality  statistics.  Avail- 
able studies  concentrate  on  selected  wilderness  activities.  This  study  retrospectively  examines  wilder- 
ness injuries,  illnesses,  and  mortality  based  on  case  Incident  report  files  from  eight  National  Park 
Service  parks  within  California  over  a three-year  period.  Data  were  extracted  regarding  type  of  illness 
or  injury,  body  area  affected,  age,  gender,  month  in  which  the  event  occurred,  and  activity  in  which 
the  victim  was  involved  at  the  time  of  the  event.  The  overall  occurrence  of  nonfatal  events  was  9.2 
people  per  100,000  visits.  More  than  70%  of  all  nonfatal  events  were  related  to  musculoskeletal  or 
soft-tissue  Injury.  The  most  frequently  involved  body  area  was  the  lower  limbs  (38%).  Seventy-eight 
mortalities  occurred  during  the  three  years  studied,  resulting  In  an  overall  mortality  rate  of  0.26 
deaths  per  100,000  visits.  Men  accounted  for  78%  of  the  deaths.  Heart  disease,  drowning  and  falls 
were  the  most  common  causes  of  death.  The  Information  and  statistics  on  morbidity  and  mortality  in 
California  wilderness  areas  that  this  study  provides  may  be  used  to  guide  future  wilderness  use,  edu- 
cation, and  management.  A standardized,  computerized  database  would  greatly  facilitate  future  eval- 
uations, decisions,  and  policies. 

(Montalvo  R,  Wingard  DL,  Bracker  M,  Davidson  TM.  Morbidity  and  mortality  in  the  wilderness.  West  | Med  1998; 
1 68:248-254) 


As  our  society  becomes  increasingly  involved  in  out- 
door and  wilderness  recreational  activities,  there  is 
an  inevitable  rise  in  the  number  of  associated  injuries 
and  fatalities.  The  growing  tourism  industry,  abundance 
of  commercial  recreational  businesses,  and  improved 
technology  such  as  off-road  vehicles  have  allowed  once 
hostile,  wild  terrain  to  be  explored  by  people,  many  of 
whom  do  not  have  requisite  wilderness  skills.  Where 
only  a few  wilderness  enthusiasts  with  at  least  some 
wilderness  experience  and  skill  once  ventured,  novices, 
people  with  impaired  health  or  disabilities,  and  whole 
families  now  travel. 

An  extensive  search  on  Medline  uncovered  a limited 
number  of  epidemiological  studies  of  wilderness 
injuries,  illnesses,  and  fatalities.  Each  of  these  studies 
had  selective  parameters.  First,  the  data  often  rely  on 
resources  such  as  national  sporting  or  recreational  asso- 
ciations, which  can  only  provide  general  estimates. 
Second,  most  information  given  in  the  reports  is  dated 
before  1989,  with  the  majority  from  the  1960s  and 
1970s.‘  Third,  the  data  are  from  localized  geographic 
areas,  such  as  one  highly  utilized  mountain  area. 
Additionally,  the  data  often  focus  on  specific  wilderness 
activities  such  as  rock  climbing  or  skiing.  Gentile  and 


colleagues  completed  a five-year  prospective  project  in 
1991  that  appears  to  be  one  of  the  most  comprehensive 
wilderness  injury  studies  to  date.^  That  study  used  par- 
ticipants from  a wilderness  training  school,  however, 
and  thus  represented  a selected  population  segment. 

Current  statistics  are  needed  on  the  occurrence  of 
injuries,  illnesses,  and  fatalities  in  the  general  public 
who  enter  wilderness  areas.  This  information  is  neces- 
sary to  guide  future  wilderness  access,  education,  and 
health  care  planning.  This  project  investigates  detailed 
morbidity  and  mortality  data  from  eight  national  parks 
within  California. 

Methods 

In  this  study,  nonfatal  events  are  classified  into  two 
categories:  illnesses  and  injuries.  Instances  in  which  a 
preexisting  condition  manifested  itself  or  in  which  no 
overt  trauma  occurred  are  considered  illnesses.  Injuries 
are  defined  as  any  morbidity  or  mortality  not  preexisting 
and  presumably  a consequence  of  being  in  the  wilder- 
ness environment.  The  term  “traumatic  morbidity”  is 
used  to  identify  an  inflicted  injury,  such  as  a laceration 
or  fracture.  Wilderness  refers  to  all  lands  and  bodies  of 
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ABBREVIATIONS  USED  IN  TEXT 

CIR  = case  incident  report 
ERS  = emergency  medical  services 
NFS  = National  Park  Services 
SAR  = search  and  research 


I water  within  the  jurisdiction  of  the  eight  United  States 
Department  of  the  Interior’s  National  Park  Service 
(NPS)  parks  in  California  that  we  refer  to  in  our  study. 

The  land  under  the  supervision  of  the  NPS  has  dis- 
crete borders  and  entry  and  exit  points.  The  NPS  is 

1 therefore  able  to  maintain  reliable  statistics  and  establish 
emergency  and  medical  agencies  for  visitors.  Using  a 
copy  of  The  Complete  Guide  to  America’s  National 
j Parks,  published  by  the  National  Park  Foundation,^  we 
I chose  California  parks  within  the  NPS  system  to  gather 
j the  information  necessary  for  this  study. 

From  an  official  listing  of  22  California  land  areas 
^ managed  by  the  NPS  the  eight  that  represented  the  most 
wilderness  type  environment  were  selected.^  The  fol- 
I lowing  parks  were  contacted  and  included  in  the  study: 

! Channel  Islands  National  Park;  Lassen  Volcanic 
National  Park;  Point  Reyes  National  Seashore; 
I Redwood  National  Park;  Santa  Monica  Mountains 
I National  Recreation  Area;  Sequoia  and  Kings  Canyon 
National  Parks;  Whiskeytown-Shasta-Trinity  National 
Recreation  Area;  and  Yosemite  National  Park. 

Santa  Monica  Mountains  and  Channel  Islands  were 
not  able  to  produce  records  regarding  morbidities  for 
the  year  1993;  however,  data  on  fatalities  were  avail- 
able. Yosemite,  the  most  visited  of  the  parks,  was 
unable  to  provide  information  on  nonfatal  injuries. 
They  did,  however,  furnish  fatality  information.  Thus, 
injury  data  from  seven  California  NPS  parks  and  fatali- 
ty data  from  eight  California  NPS  parks  are  included  in 
this  study.  Throughout  the  study,  reference  to  the 
“seven  parks”  denotes  all  the  parks  listed  above  minus 
Yosemite;  reference  to  the  “eight  parks”  denotes  all 
parks  including  Yosemite. 

Each  park  was  visited,  and  data  were  extracted  from 
the  parks’  case  incident  report  (CIR)  files.'*"''  The  CIR 
files  include  the  emergency  medical  services  (EMS) 
reports  filled  out  by  paramedics,  the  search  and  research 
(SAR)  reports,  and  the  standard  CIR  forms  used  by  all 
NPS  parks  for  any  incident  in  which  a park  ranger  is 
involved.  We  extracted  the  following  data  from  the  CIR 
files:  type  of  illness  or  injury  (such  as  laceration,  frac- 
ture, or  abrasion),  body  area  injured,  age,  gender,  month 
in  which  the  event  occurred,  and  the  activity  in  which 
the  victim  was  involved  at  the  time  of  the  event. 

It  is  necessary  to  note  that  because  a person  may  have 
I experienced  more  than  one  significant  illness  or  event, 
he  or  she  may  be  listed  in  more  than  one  category.  Also, 
only  the  most  serious  injuries  were  counted,  leaving  out 
less  serious  symptoms  or  injuries.  Thus,  a person  with 
an  open  fracture  with  pain  and  a laceration  would  be 
reported  as  a fracture  and  not  a laceration. 


More  than  one  type  of  report — for  instance,  an  EMS 
and  a SAR — was  filed  in  some  cases.  To  avoid  data  dupli- 
cation, the  case  number  assigned  to  each  incident  was 
cross-referenced  on  each  of  the  different  reports.  It  is  the 
policy  of  many  NPS  parks  to  respond  to  nearby  incidents 
that  surround  the  particular  park  boundary,  even  though 
they  do  not  occur  within  the  jurisdiction  of  the  NPS.  These 
instances  are  labeled  “assist  to  an  outside  agency”  and 
were  not  included  in  the  present  study.  Other  excluded 
cases  involved  people  who  actually  live  within  park 
boundaries  or  in  neighboring  communities  (excluded  on 
the  basis  of  “location  where  the  injury  occurred”  correlat- 
ing with  “address  of  residence”)  and  employees  of  the 
NPS  or  other  company  operating  on  official  park  business. 

When  available,  coroners’  reports  were  used  as  part 
of  the  fatality  data.  Yosemite  fatality  data  were  gathered 
from  K.  Cunningham-Summerfield  in  their  Office  of 
Public  Information  (oral  communication,  March  7, 
1996).  Morbidity  and  mortality  data  from  Santa  Monica 
Mountains  were  collected  from  a conversation  with  B. 
Sutteron,  Ranger  (February  26,  1996). 

Data  for  the  number  of  people  visiting  each  park  were 
extracted  from  the  NFS’s  annual  National  Park  Service 
Statistical  Abstract.'^"''*  The  NPS  technically  counts  the 
number  of  “visits”  to  the  parks,  not  the  actual  number  of 
people  entering  the  parks.  According  to  C.  Wadlington, 
Data  Secretary  of  the  NFS’s  Socio-Economic  Studies 
Division,  however,  there  is  a one-to-one  correlation  of 
“visit”  to  “person”,  which  makes  the  number  of  visits 
equal  to  the  number  of  people  entering  the  parks  (oral 
communication,  April  9,  1996). 

The  data  were  arranged  and  analyzed  with  means  and 
standard  deviations. 

Results 

For  the  seven  parks,  the  annual  number  of  people 
with  morbidities  were  691  in  1993,  528  in  1994,  and  489 
in  1995,  totaling  1,708  people.  For  the  eight  parks,  there 
were  78  fatalities.  This  information  is  summarized  in 
Table  1 . A greater  proportion  of  incidents  occurred  from 
June  to  September.  Figure  1 shows  nonfatal  illnesses  and 
injuries  per  month  per  year. 

Table  2 is  a summary  of  nonfatal  illnesses  and 
injuries  experienced  by  park  visitors  in  the  seven  parks. 
Table  3 summarizes  the  type  of  activity  victims  were 
involved  in  at  the  time  of  their  illness  or  injury.  Each 
victim  was  counted  only  once. 

Figure  2 shows  a percentage  breakdown  of  injuries 
that  were  musculoskeletal-  or  soft  tissue-related.  The 
graph  illustrates  the  number  of  body  areas,  not  people, 
affected.  Thus,  a person  who  had  more  than  one  body 
area  injured  was  counted  more  than  once.  A total  of 
1,388  musculoskeletal  and  soft  tissue  injuries  occurred 
at  the  seven  parks.  Head  and  neck  injuries  accounted  for 
27%  of  the  injuries — 13%  involved  the  eye/periorbital 
area  and  7%  involved  the  mouth  (including  lips  and  any 
structures  in  the  oral  cavity).  The  torso  accounted  for  8% 
of  the  injuries;  the  upper  limbs  accounted  for  27%  of  the 
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TABLE  1 —Overall  Occurrence  of  Fatal  and  Nonfatal  Injuries  and 
Illnesses  at  National  Park  Service  Parks  in  California,  1 993-1 995 


Seven  Parks*  Eight  Parks^ 


Nonfatalities  1,708  — 

Fatalities 27  78 

Total  visits  18,580,509  30,340,615 

Nonfatality  rate 9.2/100,00  visits  — 

Fatality  rate 0.1 5/1 00,000  visits  0.26/1 00,000  visits 


* Channel  Island  National  Park,  Lassen  Volcanic  National  Park,  Point  Reyes  National 
Seashore,  Redwood  National  Park,  Santa  Monica  Mountains  National  Recreation  Area, 
Sequoia  and  Kings  Canyon  National  Parks,  and  Whiskeytown-Shasta-Trinity  National 
Recreation  Area. 

* Includes  all  parks  listed  above,  plus  Yosemite  National  Park. 


injuries,  56%  of  which  involved  the  wrist  or  hand 
(including  fingers);  and  the  lower  limbs  accounted  for 
38%  of  the  injuries,  24%  of  which  were  knee  injuries 
and  31%  of  which  were  ankle  injuries. 

In  the  eight  parks  over  the  three-year  period,  there 
was  a total  of  78  deaths,  reflecting  an  overall  mortality 
rate  of  0.26  per  100,000  visits,  (Table  1).  Table  4 shows 
the  causes  of  death  and  combines  the  causes  for  all  three 
years.  Cardiac  deaths  (17%),  drowning  (15%),  falling 
(15%),  and  motor  vehicle  accidents  (10%)  were  the  most 
frequent  causes  of  death.  Table  5 shows  the  number  of 
fatalities  according  to  the  type  of  activity  in  which  the 
victim  was  involved  at  the  time  of  death  (for  the  three 
years  combined).  Men  accounted  for  approximately 
78%  of  the  deaths;  women,  for  approximately  18%.  The 
remaining  4%  were  of  unspecified  gender. 

Discussion 

The  overall  rate  of  illnesses  or  injuries  in  the  seven 
parks  included  in  this  study  is  fairly  low — 9.2  per 
100,000  visits.  For  the  most  part,  specific  illnesses, 
injuries,  or  activities  leading  to  the  reported  event  have 
no  particular  age-group  association.  Certain  subgroups, 
however — substance  abuse,  rock  climbing,  and  scuba- 


related  illness — were  seen  primarily  in  the  20  to  40  age 
group,  predominantly  in  men. 

The  20  to  50  age  group  appeared  to  have  the  highest 
number  of  dislocations,  ascent  decompressions,  and  vagi- 
nal bleeding.  The  10  to  40  age  group  more  often  encoun- 
tered hypothermia,  diarrhea,  intoxication,  and  noninsect 
anaphylaxis.  As  is  true  in  the  population  at  large,  older 
men  in  our  study  experienced  more  cardiac-related  events. 

Men  appeared  to  dominate  categories  involving 
injuries  from  the  use  of  a sharp  object,  substance  abuse, 
rock  climbing,  and  scuba,  and  they  seemed  to  sustain 
more  lacerations  than  women.  Women  experienced 
more  injuries  from  horseback  riding. 

Figure  1 shows  that  there  is  a clear  increase  in  mor- 
bidities during  the  summer  months.  This  would  make 
sense,  given  that  people  use  California  parks  to  a greater 
extent  in  the  summer.  Because  a monthly  breakdown  of 
park  attendance  was  not  available,  this  study  could  not 
control  for  the  variation  in  public  attendance  per  month. 
It  thus  cannot  be  determined  if  the  summer  increase  in 
morbidities  is  merely  a result  of  greater  park  attendance 
or  if  participation  in  some  activities  is  more  common  in 
the  summer. 

Of  the  morbidity-related  events,  more  than  70% 
involved  musculoskeletal  or  soft-tissue  injury.  The  most 
common  site  of  musculoskeletal  and  soft-tissue  injuries 
was  the  lower  limbs  (Figure  2),  a great  majority  of  these 
involving  ankles  and  knees.  The  upper  limbs  were  the 
second  most  common  site  of  injury,  with  the  hand  and 
wrist  accounting  for  most  of  the  upper  limb  trauma,  and 
the  head  and  neck  region  was  the  third  most  common 
body  area  injured. 

The  value  of  this  research  lies  in  the  fact  that  it  is 
recent  and  involves  a large  geographical  area.  One  of  the 
key  findings,  although  contrary  to  popular  belief  and 
media  attention,  is  that  most  wilderness  injuries  in 
California  are  not  due  to  exotic  causes  (wild  animal 
attacks,  rock  climbing,  hang  gliding,  and  so  on).  Rather, 
they  are  due  to  common  activities  such  as  hiking,  walk- 
ing, skiing,  and  driving.  Fighting  and  substance  abuse,  for 
example,  account  for  more  than  three  times  as  many 
injuries  as  rock  climbing. 


Occurrence  of  Nonfatal  Injuries  and  Illnesses  per  Month 

n=1,708 
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Figure  1. — This  figure  shows  the  occurrence  of  nonfatal  injuries  and  illnesses  by  month. 
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TABLE  2—Nonfatal  Injuries  and  Illnesses  by  Type  and  Gender  for  Seven  National  Park  Service  Parks  in  California,  1 993-1995 

Male 

Female 

Total  (%) 

Age 

Male 

Average 

SD  (range) 

Age 

Female 

Average 

SD  (range) 

Illnesses 

Pain  (no  trauma) 

....16 

16 

33(1.9) 

40.3 

23.1 

(8-84) 

33.9 

20.5 

(11-69) 

Dizzy  

....12 

20 

32  (1.8) 

41.0 

21.7 

(12-70) 

32.0 

18.8 

(12-72) 

Short  of  breath 

....15 

17 

32  (1.8) 

46.9 

21.3 

11-76) 

29.1 

16.3 

(12-68) 

Vomit 

9 

19 

28  (1.6) 

31.6 

21.8 

(1-71) 

25.7 

17.5 

(5-82) 

Dehydration/heat  stroke  . 

. . . .11 

15 

26  (1.5) 

36.2 

18.4 

(12-65) 

26.8 

14.5 

(13-54) 

Anaphylaxis— insect  . . . . 

....10 

12 

22  (1.2) 

17.7 

11.7 

(M6) 

27.7 

13.5 

(7^9) 

Headache  

6 

13 

19(1.1) 

38.3 

21.0 

(12-60) 

27.0 

15.1 

(12-65) 

Seizure 

. . . .12 

7 

19(1.1) 

35.9 

21.6 

(7-72) 

24.7 

19.7 

(6-58) 

Altitude  sickness*  

. . . .11 

6 

18(1.0) 

35.5 

15.3 

(14-69) 

41.5 

20.7 

(23-80) 

Cardiac  distress 

. . . .10 

7 

17(1.0) 

59.3 

10.5 

(44-76) 

44.5 

11.9 

(22-59) 

Hypothermia  

....11 

5 

16  (<1) 

26.1 

19.1 

(2-67) 

21.3 

6,1 

(16-28) 

Chest  pain  

9 

6 

15  (<1) 

53.2 

13.7 

(38-74) 

49,0 

16.0 

(20-75) 

Diabetic  exacerbation  . . . 

5 

8 

13  (<1) 

32.6 

17.2 

(29-66) 

44.7 

21.7 

(13-81) 

Asthma  

5 

7 

12  (<1) 

26.8 

15.2 

(12-50) 

25.4 

20.9 

(^63) 

Diarrhea 

6 

6 

12  (<1) 

35.5 

21.1 

(8-60) 

29.5 

13.2 

(14-51) 

Anaphylaxis— other 

3 

7 

10  (<1) 

22.4 

9.3 

(3-27) 

24.4 

111 

(13-34) 

Intoxication  

7 

3 

10  (<1) 

25.8 

9.4 

(16-43) 

24.3 

7.0 

(18-32) 

Rash  (not  insect) 

4 

2 

6(<1) 

24.8 

19.2 

(6-52) 

36 

— 

— 

Vaginal  bleed  

— 

5 

5(<1) 

— 

33.2 

6.4 

(27^3) 

Psychiatric  

2 

2 

4(<1) 

41.5 

21.9 

(26-57) 

15 

— 

— 

CVA 

2 

— 

2(<1) 

68.3 

19.5 

(48-87) 

— 

Food  poisoning  

1 

1 

2(<1) 

67 

- 

— 

50 

- 

- 

Myocardial  infarct 

2 

— 

2(<1) 

69.5 

4.9 

(66-73) 

— 

Appendicitis  

. . . .— 

1 

1(<1) 

— 

10 

— 

— 

CHF 

1 

— 

1 (<1) 

86 

— 

— 

— 

TIA 

1 

— 

1 (<1) 

63 

— 

— 

— 

Miscellaneous 

...  .36 

52 

88  (5.0) 

Unknown 

2 

1 

3 

(<1) 

Subtotal*  

. . .209 

238 

449  (25.4) 

Injuries 

Laceration  

. . .185 

119 

304  (17.2) 

25.2 

17.8 

(2-82) 

28.3 

22.4 

(1-81) 

Pain  (traumatic)  

...132 

117 

249  (14.1) 

28.5 

18.8 

(2-^4) 

33.2 

18.9 

(2-81) 

Bite— insect*  

...  .68 

76 

146  (8.3) 

20.7 

16.2 

(1-64) 

24.3 

16.9 

(2-70) 

Sprain/strain 

...  .59 

76 

135  (7.6) 

28.9 

14.1 

(9-67) 

34,4 

17.6 

(8-81) 

Abrasion 

....53 

43 

96  (5.4) 

23.7 

14.7 

(1-69) 

27.4 

21.7 

(1-79) 

Fracture*  

...  .42 

34 

77  (4.4) 

28.6 

16.9 

(7-73) 

41,9 

18.6 

(9-83) 

Contusion  

...  .30 

41 

71  (4,0) 

20.6 

13.5 

(2-50) 

29.9 

24.0 

(1-81) 

Burn— thermal  

...  .30 

16 

46  (2.6) 

25.6 

23.0 

(2-73) 

29.9 

24.0 

(1-81) 

Foreign  object  

...  .20 

15 

35  (2.0) 

24.7 

15.6 

(2-52) 

19.2 

13.3 

(4-49) 

LOC 

....12 

12 

24  (1.4) 

35.7 

23.1 

(1-80) 

24.5 

19.1 

(7-77) 

Dislocation 

. . . .12 

7 

19(1.1) 

36.7 

16.2 

(12-67) 

37.1 

6.9 

(27^9) 

Avulsion 

. . . .10 

7 

17(1.0) 

30.5 

20.1 

(10-57) 

21.1 

18.1 

(3^8) 

Bite— animal 

8 

7 

15  (<1) 

22.5 

15.7 

(5-53) 

28.0 

21.1 

(4-55) 

Near  drown  

. . . .11 

2 

13  (<1) 

29.0 

10.6 

(14-50) 

48 

— 

— 

Ascent  decompression  . . . 

8 

— 

8(<1) 

34.7 

9.1 

(22-52) 

— 

Burn— chemical  

4 

1 

5(<1) 

10 

7.6 

(3-23) 

11 

— 

— 

Lightning 

1 

1 

2(<1) 

24 

— 

— 

20 

— 

- 

Gunshot 

. . . .— 

1 

1 (<1) 

— 

29 

— 

— 

Rape 

— 

1 

1 (<1) 

- 

12 

- 

— 

Miscellaneous*  

. . . .17 

7 

25  (1.4) 

Unknown*  

. . . .11 

15 

31  (1.8) 

Subtotal*  

. . .713 

598 

1,320  (74.6) 

Total*  

.922  (52.1) 

836(47.3) 

1,7695(100.0) 

§Refers  to  number  of  injuries,  not  people.  One  person  may  have  several  injuries.  Not  all  people  have  age  data  available.  *No  gender  specified,  avg  = average.  SD  = standard  deviation.  Anaphylaxis-insect  = 

anaphylaxis  caused  by  an  insect  bite.  Anaphylaxis-other  = 

anaphylaxis  caused  by  an  agent  other  than  an  insect.  CHF 

= congestive  heart  failure.  CVA  = cerebral  vascular  accident.  Pain  (no  trauma) 

= pain  with- 

out  an  associated  activity,  such  as  vague  abdominal  pain.  TIA  = transient  ischemic  attack.  Ascent  decompression  = "the  bends"  occurring  when  ascending  too  rapidly  from  a deep  dive.  LOC  = loss  of  con- 

sciousness  without  a known  etiology. 
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TABLE  'i.—Nonfatal  Injuries  and  Illnesses  by  Activity  and  Gender  for  Seven  National  Park  Service  Parks  in  California,  1 993-i  995 


Male 

Female 

Total  (%) 

Age 

Male 

Average 

SD  (range) 

Age 

Female 

Average 

SD  (range) 

Hiking/walking,  short  fall  . . . 

. . . .189 

195 

384  (22.5) 

29.7 

19.8 

(2-84) 

37.2 

22.5 

(1-83) 

Hiking/walking,  illness*  . . . . 

68 

47 

116(6.8) 

37.9 

18.4 

(2-73) 

39.0 

17.5 

(10-69) 

Skl/snowboard  

50 

38 

88  (5.1) 

22.7 

14.2 

(6-70) 

25.0 

12.6 

(9^7) 

Horseback  riding 

16 

48 

64  (3.8) 

38.5 

18.6 

(9-67) 

37.0 

18.3 

(8-67) 

Camping 

25 

37 

62  (3.6) 

32.9 

26.1 

(2-87) 

29.0 

23.8 

(2-82) 

MVA*  

33 

19 

57(3.3) 

33.9 

18.8 

(15-68) 

29.0 

23.8 

(2-82) 

Snowplay/sledding* 

33 

22 

56  (3.3) 

20.6 

14.5 

(4-48) 

23.9 

15.6 

(8-44) 

Bicycling 

27 

20 

47  (2.8) 

23.6 

13.8 

(5-50) 

27.3 

20.2 

(5-55) 

Sharp  object  use  

29 

4 

33(1.9) 

24.5 

14.5 

(M9) 

22.0 

19.5 

(9-51) 

Swimming 

21 

11 

32  (1.9) 

23.4 

11.2 

(6-50) 

31.4 

18.0 

(10-68) 

Hiking/walking,  long  fall*  . . . 

19 

7 

27  (1.6) 

27.8 

12.4 

(1M6) 

34.6 

24.6 

(11-73) 

Boating 

7 

10 

17(1.0) 

46.2 

27.4 

(17-74) 

31.9 

23.1 

(7-81) 

Eating 

6 

10 

16  (<1) 

38.6 

19.2 

(23-67) 

36.1 

15.6 

(13-65) 

Assault/fight  

7 

8 

15  (<1) 

20.0 

10.4 

(2-34) 

29.0 

17.0 

(15-69) 

Substance  abuse  

10 

5 

15  (<1) 

29.0 

10.1 

(16^3) 

23.0 

5.3 

(18-32) 

Driving 

3 

10 

13  (<1) 

19 

— 

— 

39.5 

21.4 

(6-80) 

Run/jog 

5 

5 

10  (<1) 

32.5 

32.8 

(2-79) 

11.4 

5.1 

(3-17) 

Rock  climb  

9 

— 

9(<1) 

24.2 

2.7 

(21-29) 

— 

Scuba 

9 

— 

9(<1) 

32.2 

6.4 

(22-39) 

— 

Fishing  

4 

2 

6(<1) 

22.2 

9.2 

(12-34) 

7 

— 

— 

Wild  animal  encounter 

2 

2 

4(<1) 

5 

— 

— 

12.4 

6.0 

(8-22) 

Water  innertubing 

1 

2 

3(<1) 

14 

— 

— 

28.5 

— 

(16-41) 

Water  skiing  

1 

1 

2(<1) 

18 

— 

— 

— 

Surfing  

1 

— 

1 (<1) 

25 

— 

— 

— 

Miscellaneous* 

60 

53 

114(6.7) 

27.6 

22.6 

(1-84) 

28.3 

19.6 

(1-78) 

Unknown* 

. . . .252 

252 

508  (29.7) 

Total* 

. . . .887 

808  (47.3)  1 

,708^  (100.0) 

§Refers  to  number  of  people  injured.  'No  gender  specified,  avg  = average.  SD  = standard  deviation.  MVA  = motor  vehicle  accident.  Driving  = illness  occurred  without  MVA.  Example:  "car-sickness," 
headache,  rough  roads,  exhaust  inhalation.  Hiking/walking  = illness  occurred  without  a fall.  Example:  fatigue,  shortness  of  breath,  painful  lower  joints,  blisters.  Hiking/walking  short  = victim  was 
hiking/walking,  then  fell,  with  fall  ranging  from  a ground  slip  to  a less  than  1 0-foot  fall  or  slide.  Hiking/walking  long  = victim  was  hiking/walking,  then  fell,  with  a fall  or  slide  greater  than  1 0 feet.  Wild 
animal  encounter  = examples  include  feeding  squirrels,  bears  entering  lodge. 


Musculoskeletal  & Soft  Tissue  Injuries 

Total  # body  zones  injured  =1 .398 


Torso  7 9% 


Upper  Limb  27  1% 


Lower  Limb  38.3% 


Head/Neck  26.6% 


Figure  2. — This  figure  shows  the  most  common  site  of  musculoskeletal  and  soft  tissue  injuries. 


, 
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TABLE  A.— Mortality  by  Cause  and  Gender 

Cause 

Male 

Female 

Total  (%) 

Cardiac§ 

11 

2 

13(16.7) 

Drown  

11 

1 

12(15.4) 

Fall¥  

8 

4 

12(15.4) 

MVA 

5 

3 

8(10.3) 

Plane  crash 

4 

1 

5 (6.4) 

Natural  causes . . . . 

3 

1 

4(5.1) 

Gunshot 

2 

— 

2 (2.6) 

Asthma  

— 

1 

1 (1.3) 

Avalanche 

1 

— 

1 (1.3) 

Drug  overdose  . . . 

1 

— 

1 (1.3) 

Hypothermia 

1 

— 

1(1.3) 

Shark  attack  

1 

— 

1 (1.3) 

Volcanic  fumesf  . . 

1 

— 

1(1.3) 

Trauma  NOS 

1 

— 

1 (1.3) 

Unknown  

6 

1 

10(12.8)* 

Total  

. . .61  (78.2) 

14(17.9) 

78  (100) 

§lnclu(fes  mycKarciial  infarction,  acute  congestive  heart  failure,  anti  arrythmias. 
¥ Range  in  length  between  50  antf  800  feet 
t Inhalation  injury. 

NOS  = not  otherwise  specified,  MVA  = motor  vehicle  accident 
*No  gender  specified  for  3 people. 

Media-grabbing  situations  that  occur  by  the  forces  of 
nature  (such  as  wild  animal  attacks  or  lightning)  are 
quite  rare.  The  fact  that  this  study  found  two  lightning- 
related  injuries  is  somewhat  surprising  given  that  docu- 
mented lightning  injuries  are  infrequent.’ 

Unlike  the  mix  of  diagnoses  and  symptoms  seen  in 
injury  reports,  the  NFS  reports  closely  examine  fatalities. 
Coroners’  reports  and  follow-ups  with  hospital  personnel 
are  used  routinely.  A true  medical  diagnosis  is  often  avail- 
able in  NFS  reports  and  allows  for  more  valid  statements 
to  be  made  about  mortalities  in  the  eight  parks  within  this 
study.  Of  importance  is  the  very  low  death  rate  of  0.26 
per  100,000  visits.  This  indicates,  at  least  in  California, 
that  wilderness  environments  and  activities  pose  mini- 
mal fatal  hazards.  Most  of  the  deaths,  78%,  were  men. 

As  is  true  nationally,  the  number  one  cause  of  death 
in  this  study  was  heart  disease.  The  three  purely  envi- 
ronment-related activity  fatalities  (avalanche,  shark 
attack,  and  volcanic  fume  inhalation)  accounted  for  less 
than  4%  of  all  mortalities.  This  fact  serves  to  reempha- 
size that  the  lands  within  the  boundaries  of  this  study 
pose  little  direct  threat.  Surprisingly,  suicide  ranked 
fourth  in  a field  of  12  known  activities  leading  to  mor- 
talities. It  does  not  appear  that  the  wilderness  environ- 
ment itself  is  inherently  more  dangerous  for  those  con- 
templating suicide;  rather,  it  serves  as  a magnet  that 
draws  people  to  its  serene  atmosphere. 

The  time  that  it  took  to  extract  the  raw  data  from  NFS 
records  proved  to  be  one  of  the  main  difficulties  encoun- 
tered in  this  study.  The  NFS  records  are  not  computerized, 
nor  are  they  kept  in  national  or  even  regional  databases. 
While  the  need  for  budgetary  restrictions  is  appreciated. 


TABLE  5— Mortalities  According  to  Activity  at  Time  of 
Death  and  Gender 


Cause 

Male 

Female 

Total  (%) 

Drive  (car) 

6 

3 

9(11.5) 

Swim 

7 

2 

9(11.5) 

Hike 

5 

2 

7 (9.0) 

Suicide  

5 

— 

5 (6.4) 

Fly  (plane) 

4 

1 

5 (6.4) 

Rock  climb 

5 

— 

5 (6.4) 

Scuba  

3 

— 

3 (3.9) 

Ski/sled  

1 

1 

2 (2.6) 

Base  jump 

— 

1 

1 (1.3) 

Bike 

1 

— 

1 (1.3) 

Boat 

— 

1 

1 (1.3) 

Motorcycle 

1 

— 

1 (1.3) 

Miscellaneous . . . 

3 

— 

3 (3.8) 

Unknown§ 

20 

3 

26  (33.3)* 

Total  

. . . .61  (78.2) 

14(17.9) 

78  (100) 

*No  gender  specified  for  3 people 

§2  people  swam  over  a waterfall  with  unclear  etiology  of  their  deaths  (whether  due  to  the  fall 
versus  (frowning).  They  have  thus  been  categorized  as  unknown. 


computerizing  NFS  records  would  facilitate  future  statis- 
tical and  wilderness  resource  management. 

Limitations 

The  missing  1993  data  from  Channel  Island  and  Santa 
Monica  Mountains  parks  appear  to  have  little  impact  on 
the  overall  study — the  contributed  data  from  those  two 
parks  are  very  small.  The  missing  injury  data  from 
Yosemite,  however,  substantially  restricts  us  from  gener- 
alizing the  study  results  due  to  the  large  volume  of  visi- 
tors and  visitor  injuries  encountered  annually  at  the  park. 

Data  on  the  number  of  injuries  per  activity  (Table  3) 
only  examine  the  type  of  activity  in  which  the  person 
was  involved  when  the  injury  occurred.  It  does  not 
address  the  inherent  risk  or  safety  of  a particular  activi- 
ty, because  data  on  the  number  of  people  participating  in 
each  activity  are  not  available. 

Though  obvious,  it  is  important  to  note  that  not  every 
injury  occurring  within  the  seven  parks  was  document- 
ed. As  several  of  the  rangers  at  the  various  parks  point- 
ed out,  it  is  probable  that  the  more  minor  the  injury,  the 
less  likely  it  is  to  be  formally  reported. 

It  is  also  important  to  note  that  the  injuries,  illnesses, 
and  mortalities  in  the  NFS  files  are  not  official  diagnoses. 
The  EMS  reports  reflect  the  opinion  of  paramedics,  and 
SARs  and  CIRs  are  filled  out  by  park  rangers. 

Conclusions 

It  is  rare  that  morbidity  and  mortality  in  California 
National  Farks  are  officially  reported.  Of  those  that  are 
reported,  the  most  common  morbidities  are  muscu- 
loskeletal, and  the  most  common  cause  of  mortality  is 
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heart  disease.  With  the  computer  technology  available 
today,  data  regarding  morbidity  and  mortality  should  be 
routinely  reported,  maintained,  and  collated.  Such  infor- 
mation is  important  for  people  and  wilderness  groups 
and  for  education  and  health  care  planning. 
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Thromboangiitis  Obliterans 

An  Update  on  Buerger's  Disease 

ANDRZEJ  SZUBA,  MD,  PhD,  ond  JOHN  P.  COOKE,  MD,  PhD,  Stanford,  California 


Buerger's  disease  (thromboangiitis  obliterans)  is  a nonnecrotizing  vasculitis  affecting  small  and 
medium-sized  arteries,  typically  in  young  male  smokers.  The  diagnosis  can  often  be  made  on  the  ba- 
sis of  a careful  history  and  physical  examination,  together  with  ancillary  laboratory  studies.  Occasion- 
ally arteriography  Is  warranted  to  confirm  the  diagnosis.  The  pathological  findings  are  distinctive  and 
distinguish  this  disorder  from  other  arterial  occlusive  diseases.  Successful  therapy  is  possible  only  with 
absolute  abstinence  from  tobacco. 

(Szuba  A,  Cooke  jP.  Thromboangiitis  obliterans — an  update  on  Buerger's  disease.  West  j Med  1998;  168:255-260) 


Thromboangiitis  obliterans  (TAO)  is  an  inflammato- 
ry, nonatherosclerotic,  occlusive  disease  of  small- 
and  medium-sized  arteries  and  veins  that  involves  distal 
vessels  of  the  extremities.  First  described  by  Felix  von 
Winiwarter  in  1879,  it  was  revisited  by  Leo  Buerger,  a 
surgeon  at  the  Mount  Sinai  Hospital  in  New  York,  who 
presented  his  paper  on  thromboangiitis  obliterans  in 
1908.^  After  his  presentation,  thromboangiitis  obliterans 
became  commonly  referred  to  as  Buerger’s  disease. 

Some  cogent  reasons  for  a current  review  of 
Buerger’s  disease  exist.  For  one,  it  is  important  to  recog- 
nize that  a growing  number  of  people  with  this  disease 
are  women,  a fact  that  can  most  likely  be  attributed  to  the 
increasing  prevalence  of  smoking  in  young  women.  It  is 
also  important  to  indicate  new  therapeutic  directions 
such  as  prostanoids  and  therapeutic  angiogenesis. 

Pathogenesis  and  Epidemiology 

Buerger’s  disease  primarily  affects  young  male 
smokers;  in  the  past,  they  represented  over  90%  of 
affected  people.  Recently,  however,  women  have  made 
up  an  increasing  percentage  of  affected  people — more 
than  20%  in  some  studies. 

The  pathogenesis  of  the  inflammatory  process  of 
Buerger’s  disease  is  not  yet  understood.  Buerger’s  1908 
description  of  thromboangiitis  obliterans  proposed  a 
multifactorial  etiology  of  the  disease,  with  smoking 
being  an  important  determinant.'*  Tobacco  use  clearly 
plays  a major  role;  the  typical  patient  is  a heavy  smoker, 
and  the  progression  of  the  disease  is  closely  related  to 
the  continued  use  of  tobacco.  Approximately  40%  of 
Buerger’s  disease  patients  who  continue  to  smoke  will 


need  to  have  a digit  or  extremity  amputated,  as  opposed 
to  5%  of  those  who  abstain  from  smoking.^  Moreover, 
the  incidence  of  Buerger’s  disease  in  the  US  has 
declined  as  tobacco  use  has  also  declined.  At  the  Mayo 
Clinic  in  Rochester,  Minnesota,  the  percentage  of  diag- 
nosed cases  of  Buerger’s  disease  has  declined  from 
104.3  per  100,000  patients  in  1947  to  12.6  per  100,000 
patients  in  1986.^  At  the  same  time,  however,  the  per- 
centage of  new  cases  in  women  is  increasing,  which  par- 
allels the  increased  percentage  of  young  women  in  the 
US  who  are  smoking. 

The  role  of  second-hand  smoke  in  the  pathogenesis 
of  Buerger’s  disease  has  not  been  seriously  examined, 
although  we  (and  others)  have  had  anecdotal  experience 
suggesting  that  this  possible  mechanism  should  be 
investigated.’  It  is  clear,  however,  that  the  use  of  tobac- 
co is  not  the  only  factor  in  the  disease’s  pathogenesis — 
Buerger’s  disease  is  relatively  uncommon,  even  in 
heavy  smokers.  Genetic  factors  likely  play  a role.  Of 
note,  the  prevalence  of  Buerger’s  disease  is  greater  in 
Eastern  Europe  and  Asia  than  in  the  US.*  Some  investi- 
gators have  documented  an  increased  frequency  of 
HLA-A9  and  HLA-Bw5  or  HLA-B8,  B35,  and  B40 
antigens  among  Eastern  European  and  Asian  Buerger’s 
disease  patients,^”"  although  this  has  not  been  con- 
firmed by  others.'^ 

There  is  a growing  body  of  evidence  that  alterations 
in  autoimmune  responses  play  a role  in  Buerger’s  dis- 
ease. Harkavy  was  the  first  to  suggest  the  possibility  of 
hypersensitivity  to  tobacco  antigens  in  Buerger’s  disease 
patients.’*  Cell-mediated  sensitivity  to  types  I and  III 
collagen  (found  in  vascular  smooth  muscle)  and  circu- 
lating antibodies  to  types  I and  III  collagen  and  to  elastin 
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Figure  1. — (A)  This  is  a low-power  photomicrograph  of  a cross- 
section  of  the  greater  saphenous  vein.  A transmural  inflamma- 
tion is  apparent  without  smooth  muscle  cell  necrosis.  A highly 
cellular  thrombus  (arrow)  occludes  most  of  the  lumen.  Figure  (B) 
is  a high-power  photomicrograph  of  the  same  cross-section.  A 
highly  cellular  thrombus  occludes  much  of  the  lumen.  A multin- 
ucleate  giant  cell  (arrow)  and  microabscess  (arrowhead)  are  pre- 
sent within  the  thrombus. 

are  detected  with  significantly  greater  frequency  in 
patients  with  Buerger’s  disease  than  in  patients  with  ath- 
erosclerotic vascular  disease. 

Pathology 

Clinical  evidence  usually  is  sufficient  to  establish  the 
diagnosis  of  Buerger’s  disease,  but  histopathology  is 
definitive.  Histopathological  specimens  may  be 
obtained  from  amputated  tissue  or  from  biopsy  speci- 
mens of  a superficial  inflamed  vein.  Biopsy  specimens 
taken  from  ischemic  limbs  are  contraindicated  because 
of  the  risk  of  inducing  a nonhealing  wound. 

The  pathological  findings  Buerger’s  disease  are  sim- 
ilar in  the  involved  arteries  and  veins.  The  histopatho- 
logical characteristics  are  sufficiently  distinctive  for  this 
disease  to  have  established  it  as  an  entity  separate  from 
atherosclerosis,  idiopathic  arterial  thrombosis,  or  necro- 
tizing vasculitides.  Unlike  cases  of  necrotizing  vasculi- 
tides,  Buerger’s  disease  involves  no  necrosis  of  vascular 
smooth  muscle  and  no  fragmentation  of  the  elastic 


TABLE  1 .—Clinical  Presentation  of  Buerger's  Disease 

Olin^ 

Author 

Ohto'^ 

Kaniak'’ 

Number  of  patients 

. . ,112 

328 

124 

Mean  age  (years) 

. .42  (dx) 

36(onset) 

29(onset) 

History,  or  signs  of 
Intermittent  claudication 

. . .63% 

18% 

32% 

Rest  pain  

. . .81% 

50% 

— 

Ischemic  ulcers 

. . .76% 

50% 

88% 

Thrombophlebitis 

. . .38% 

51% 

59% 

Raynaud's  phenomenon  

. . .44% 

— 

16% 

Coldness/cyanosis/paresthesia  . 

. . .69% 

11% 

lamellae.  In  its  acute  stages,  a panvasculitis  is  observed 
with  inflammation  of  the  adventitia,  media,  and  intima 
(Figure  la).  The  hallmark  of  Buerger’s  disease  is  an 
occlusive,  highly  cellular  thrombus  with  microabscesses 
and  multinucleated  giant  cells  within  the  thrombus 
(Figure  lb).  This  thrombus  differs  from  the  bland  throm- 
bus seen  in  hypercoagulable  states;  in  Buerger’s  disease, 
segments  of  vessels  may  also  contain  thrombi  not  infil- 
trated with  inflammatory  cells.  Segments  of  involved 
arteries  or  veins  are  interposed  between  segments  of 
normal  vessels,  whereas  atherosclerosis  is  characterized 
by  more  diffuse  arterial  involvement.  In  more  advanced 
stages  of  Buerger’s  disease,  the  lesions  become  less  dis- 
tinctive, at  which  time  organized  and  re-canalized 
thrombi  may  still  exist.  They  thus  provide  a focal  resid- 
ual inflammatory  reaction  sufficient  to  suggest 
Buerger’s  disease.** 

Clinical  Presentation  and  Diagnosis 

The  diagnosis  of  Buerger’s  disease  may  be  suspected 
on  clinical  grounds  alone  (Tables  1 and  2).  Patients  with 
the  disease  are  usually  male  smokers  and  between  20 
and  40  years  old.  Other  risk  factors  that  are  generally 


TABLE  2.— Clinical  Distinction  Between  Atherosclerosis 
and  Buerger's  Disease^'* 

Patient  Characteristics 

Atherosclerosis 

Buerger's  disease 

Age  at  presentation 

. . .>40 

20-40 

History  of  tobacco  use 

. . . .+ 

++ 

Other  risk  factors^ 

. . . .+ 

+/- 

Upper  extremity  involvement 

. . . .-/+ 

+ 

Proximal  vessel  involvement 

-/+ 

Migratory  superficial  thrombophlebitis  . 

+ 

++  = invariably  present;  + = usually  present;  +/- 

= occasionally  present; 

-/+  = uncommonly  present;  - = not  a feature  of  the  disease 

‘ Risk  factors  for  development  of  atherosclerosis  other  than  tobacco:  hyperlipi- 

demia,  hypertension,  diabetes  mellitus,  family  history  of  premature  stroke  or 

myocardial  infarction 
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TABLE  i— Pattern  of  Arterial  Occlusion  in  Buerger's  Disease* 


Level  of  Occlusion 

Infrapopliteal  90-100% 

Femoropopliteal 12-40% 

Suprainguinal 0-23% 

Infracubital  7-63% 

Supracubital 0-14% 

Number  of  Limbs  Involved 

One  limb  only 0-39% 

Two  limbs  17-80% 

Three  limbs 7-43% 

Four  limbs 11-40% 


* From  references  2, 15, 17,  23,  24 


associated  with  atherosclerosis  may  not  be  present. 
Although  the  incidence  of  Buerger’s  disease  in  young 
women  is  increasing,  male  patients  still  outnumber 
female  patients.^-^  '^ 

Patients  most  commonly  seek  medical  care  for  symp- 
toms related  to  ischemia  of  distal  lower  extremities  (arch 
or  forefoot  claudication,  gangrene,  rest  pain  [pain  at  a 
resting  state],  or  distal  cyanosis).  Unlike  in  cases  of  ath- 
erosclerosis, the  upper  extremities  are  often  involved. 
Indeed,  up  to  90%  of  Buerger’s  disease  patients  will 
report  symptoms  of  upper  extremity  ischemia,  including 
Raynaud’s  phenomenon  (usually  asymmetrical), 
cyanosis,  gangrene  of  a digit,  or,  uncommonly,  intermit- 
tent claudication  of  the  hand  or  forearm.'^  Involvement 
of  all  four  limbs  is  observed  in  up  to  43%  of  patients'^ 
(Table  3).  Nonextremity  arteries  are  less  commonly 
affected,  although  the  involvement  of  coronary,  celiac, 
and  cerebral  arteries  has  been  described. 

Patients  with  Buerger’s  disease  may  describe 
episodes  of  migratory  superficial  thrombophlebitis  (in 
the  absence  of  varicose  veins)  (Figure  2),  which  usually 
affects  small-  or  medium-sized  veins  of  the  foot,  calf, 
and  forearm;  less  commonly,  the  lesser  or  greater  saphe- 
nous veins;  and  very  rarely,  femoral  or  axillary  veins  or 
superficial  veins  of  the  trunk.  The  lesions  are  usually  lin- 
ear, but  sometimes  tuberous,  especially  when  located  on 
plantar  side  of  the  foot. 

Physical  examination  reveals  evidence  for  occlusive 
disease  of  small-  and  medium-sized  vessels.  The  radial, 
ulnar,  dorsalis  pedis,  or  posterior  tibial  pulses  may  be 
absent.  A careful  examination,  including  an  Allen’s  test, 
will  uncover  arterial  disease  of  the  upper  extremity  in 
more  than  half  of  the  patients  examined.  In  the  early 
stage  of  the  disease,  involved  vessels  are  tender  and 
indurated  and  reflect  the  local  inflammatory  reaction. 
Unlike  with  atherosclerosis,  subclavian  or  aortoiliac 
bruits  or  reduced  pulsations  of  the  brachial,  femoral,  or 
popliteal  arteries  are  not  usually  detected. 

In  a young  smoker  with  an  ischemic  limb,  the  diag- 
nosis of  Buerger’s  disease  is  almost  certain  when  there 


is  (1)  occlusive  disease  of  infrapopliteal  arteries  in  the 
absence  of  proximal  arterial  disease;  (2)  a pre.sence  or  a 
history  of  superficial  migratory  thrombophlebitis;  (3) 
upper  limb  arterial  involvement;  and  (4)  no  other  risk 
factors  for  atherosclerosis  (other  than  tobacco  use). 

Laboratory  testing  helps  to  exclude  other  considera- 
tions in  the  differential  diagnosis.  Antinuclear  antibody 
level,  erythrocyte  sedimentation  rate,  rheumatoid  factor, 
VDRL  antigen,  hepatitis  serologies,  and  serum  comple- 
ment levels  (Cj-C^)  can  be  useful  in  excluding  other 
causes  of  vasculitis.  In  addition  to  a complete  blood 
count,  antithrombin  III,  antiphospholipid  antibodies, 
factor  V Leiden,  protein  C,  and  protein  S levels  as  well 
as  prothrombin  time  and  partial  thromboplastin  time  can 
help  to  exclude  the  possibility  of  hypercoagulopathies, 
although  these  disorders  are  more  commonly  associated 
with  venous  thromboses.  Most  test  results  of  patients 
with  Buerger’s  disease  are  within  the  normal  ranges; 
however,  elevated  erythrocyte  sedimentation  rate,  fib- 
rinogen level,  and  platelet  count  may  occur  in  patients 
with  an  active  ulcer  or  necrosis.  Antiphospholipid, 
antielastin,  and  anticollagen  antibodies  may  also  be 
found,  although  the  titers  are  usually  low. 

The  results  of  noninvasive  vascular  laboratory 
studies  can  be  used  to  confirm  and  quantify  the  loca- 


Figure  2. — This  photograph  shows  superficial  migratory  throm- 
bophlebitis in  a patient  with  thromboangiitis  obliterans. 


258  W)M,  April  1 998— Vol  1 68,  No.  4 


An  Update  on  Buerger's  Disease — Szuba  and  Cooke 


Figure  3. — This  photograph  is  of  the  digital  subtraction 
angiogram  of  the  left  lower  extremity.  The  peroneal  and  poste- 
rior tibial  arteries  are  occluded.  The  anterior  tibial  artery  occludes 
abruptly  in  mid-course  (arrow).  Numerous  cork-screw  collaterals 
are  visible,  some  of  these  following  the  course  of  normal  vessels 
(Martorell's  sign;  arrowheads  indicate  the  previous  course  of  the 
posterior  tibial  artery). 


tion  and  degree  of  arterial  occlusive  disease. 
Typically,  segmental  arterial  pressure  measurements 
and  pulse  volume  recordings  are  normal  above  the 
knee  and  markedly  reduced  distally.  Ultrasonography 
of  the  aorta  and  echocardiography  may  be  considered 
in  some  patients  to  rule  out  a proximal  embolic  source 
(such  as  an  aortic  aneurysm,  a ventricular  aneurysm, 
or  a valvular  abnormality). 


TABLE  4.— Characteristic  Angiographic  Findings 
Buerger's  Disease* 

in 

1 . Multiple,  segmental  arterial  involvement  ("skip  lesions")  . . 

....100% 

2.  Smooth  vessel  wall  in  nonaffected  arteries 

. . .100% 

3.  Abrupt  arterial  occlusions  

42-100% 

4.  Smoothly  tapered  arterial  occlusions  

.40-41% 

5.  Tortuous  or  corkscrew  type  collaterals  

. . .100% 

6.  "Direct"  collaterals  ("Martorell  sign")  

. . . .80% 

7.  "Tree  root"  or  "spider's  leg"  collaterals 

. . . .40% 

* From  references  22-24,  35 

The  history,  physical  examination,  and  ancillary  lab- 
oratory studies  of  some  patients  may  not  provide  enough 
information  to  confidently  establish  a diagnosis  of 
Buerger’s  disease.  In  such  patients,  arteriography  should 
be  considered.  If  arteriography  is  performed  for  disease 
of  the  lower  extremities,  the  infradiaphragmatic  aorta 
should  be  completely  examined  to  rule  out  atheroscle- 
rotic occlusive  or  aneurysmal  disease  of  the  aorta,  which 
could  indicate  an  embolic  source.  For  the  same  reasons, 
an  arteriographic  examination  of  the  upper  extremities 
should  include  a complete  visualization  of  the  thoracic 
aorta  and  great  vessels.  The  arteriographic  findings  that 
most  characterize  Buerger’s  disease  include  the  follow- 
ing: smooth  arterial  walls  of  unaffected  arteries,  usually 
proximal  to  the  popliteal  and  brachial  arteries;  peripher- 
al, multiple,  segmental  occlusions,  also  known  as  “skip 
lesions’’;  and  direct  “cork-screw”  collateral  vessels, 
which  follow  the  course  of  the  thrombosed  vessel 
(Martorell’s  sign)  (Figure  3).  These  collateral  vessels 
represent  the  markedly  enlarged  vasa  vasorum  of  the 
occluded  vessel  (Table  4).  “Cork-screw”  collaterals  may 
be  seen  in  patients  with  atherosclerosis  but  are  uncom- 
mon. Severe  infrapopliteal  disease  in  the  absence  of 
proximal  arterial  involvement  does  not  usually  occur  in 
atherosclerosis,  but  it  is  typical  in  Buerger’s  disease. 

Natural  History 

The  process  of  Buerger’s  disease  begins  in  small  foot 
and  hand  vessels  and  progresses  proximally.  Its  progres- 
sion may  be  per  continuum,  or  new  lesions  may  form  in 
a different  segment  of  the  arterial  tree — known  as  skip 
lesions.  In  most  patients,  the  disease  will  not  extend 
proximally  above  the  popliteal  artery  in  the  legs  or  the 
brachial  artery  in  the  arms.  Collateral  circulation  is  usu- 
ally poor,  and  ischemic  ulcerations  of  the  toes  and  fin- 
gers develop  early  in  the  course  of  the  disease.  Ischemia 
and  necrotic  changes  progress  proximally,  often  necessi- 
tating limb  amputation. 

The  disease  waxes  and  wanes,  with  periods  of  active 
disease  and  acute  exacerbation  of  symptoms  alternating 
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TABLE  5— Surgical  Revascularisation  in  Buerger's  Disease'^'^^'^^ 


Author 

Number  of 
patients 

Years  of 
follow-up 

Type  of  bypass  Patenq  rate 

Shionoya  , 

44 

10 

Suprainguinal  (10) 

70% 

7 

Femoro-popliteal  (10) 

60% 

10 

Femoro-crural  (24) 

29% 

Izumi  . . . , 

,...108 

5 

Aorto-femoral 

88% 

5 

Infrainguinal 

64% 

Sasajima . . 

15 

4-9 

Pedal 

60% 

with  periods  of  remission.  The  periods  of  remission  may 
last  many  years  and  not  recur  if  the  patient  abstains  from 
smoking.  Exacerbations  are  usually  related  to  cigarette 
smoke  exposure.  The  disease  activity  is  most  virulent  in 
the  third  to  fifth  decades  of  life  and  may  be  less  so  in 
older  people  (a  different  temporal  pattern  than  seen  in 
atherosclerosis).  Shionoya  did  not  observe  any  new 
ulcer  formation  in  his  patients  older  than  60.'® 

Patients  with  Buerger’s  disease  are  severely  addicted 
to  cigarette  smoking,  and  most  continue  to  smoke 
despite  their  recognition  that  continued  tobacco  use  will 
result  in  severe  medical  problems.  The  use  of  tobacco 
products  in  patients  with  Buerger’s  disease  fulfills  the 
following  criteria  for  drug  addiction:  compulsive  use  of 
the  agent  despite  harmful  effects;  psychoactive  effects  of 
the  agent  (such  as  feeling  of  pleasure,  increased  alert- 
ness); and  drug-reinforced  behavior  (an  activity,  such  as 
inhaling  smoke  in  this  case,  that  is  associated  with  an 
effect  that  is  pleasurable  or  otherwise  conducive  to 
maintaining  the  activity). 

Treatment 

An  understanding  of  the  pathogenesis  of  Buerger’s 
disease  may  lead  to  specific  therapy.  At  present  the  ther- 
apy remains  symptomatic.  Absolute  abstinence  from 
smoking  is  critical  for  therapeutic  success  and  favorably 
affects  the  prognosis  at  any  stage  of  the  disease.^'^  '^  The 
patient  must  be  made  aware  of  the  dire  consequences  of 
continued  tobacco  use.  Unfortunately,  many  patients 
continue  smoking  regardless  of  the  consequences. 

The  therapeutic  goals  for  Buerger’s  disease  involve 

• improving  arterial  flow  to  the  limb; 

• alleviating  ischemic  pain; 

• treating  concomitant  infections; 

• treating  thrombophlebitis;  and 

• improving  wound  healing  by  treating  locally. 

Surgical  revascularization  is  not  an  option  in  most 
cases  because  of  poor  run-off.  It  should  thus  only  be 
considered  in  patients  with  impending  amputation  and  a 
target  vessel.'^  In  such  cases,  it  may  be  possible  to  sal- 
vage the  limb  with  surgery  (Table  5).^®’^’  The  overall 
success  of  revascularization  depends  on  the  patient’s 
smoking  status,  and  patency  rates  vary  from  29%  to  88% 
with  a follow-up  of  5 to  10  years  (Table  5). 


Thrombolytic  therapy  has  not  been  found  to  be  very 
helpful,  which  is  most  likely  due  to  preexisting  orga- 
nized thrombus  and  poor  run-off.^"  In  cases  of  acute 
exacerbation,  in  which  presumably  fresh  thrombus  is 
responsive  to  thrombolysis,  thrombolytic  therapy  may 
be  attempted  with  some  success. 

Lumbar  and  thoracic  sympathectomy  are  performed 
to  reduce  pain,  to  improve  cutaneous  flow,  and  to  heal 
ischemic  ulcers. Vasodilator  therapy  is  generally  not 
effective,  although  prostanoids  may  be  useful.  In  a 
study  involving  133  patients  with  critical  limb 
ischemia  due  to  thromboangiitis  obliterans,  Fiessinger 
and  colleagues  examined  the  efficacy  of  intravenous 
Iloprost — a stable  prostacyclin  analog — versus  aspirin 
in  the  relief  of  rest  pain  and  healing  of  ischemic  ulcers. 
Patients  were  treated  for  periods  of  21  to  28  days. 
Treatment  with  aspirin  improved  pain  and  ulcer  heal- 
ing in  17%  of  the  patients,  whereas  treatment  with 
Iloprost  improved  pain  and  ulcer  healing  in  85%  of  the 
patients.  At  six  months  follow-up,  22%  of  the  patients 
receiving  aspirin  and  88%  of  patients  receiving 
Iloprost  were  improved.^"  We  have  observed  similar 
benefits  with  prostanoid  therapy.  Prostaglandin  Ej 
(PGEj)  and  Iloprost  improve  microcirculation  in  the 
ischemic  leg  by  virtue  of  their  antiplatelet,  cytoprotec- 
tive,  and  vasodilatory  actions.  Prostanoids  (such  as 
Iloprost  and  PGEj)  are  now  considered  in  Europe  as  a 
first  line  treatment  for  patients  with  critical  leg 
ischemia  and  Buerger’s  disease.^’ 

Emerging  new  therapies,  especially  therapeutic 
angiogenesis  using  vascular  endothelial  growth  factor 
(VEGF)  or  basic  fibroblast  growth  factor  (bFGF)^^-^^ 
may  be  very  useful  in  the  treatment  of  Buerger’s  disease. 
Isner  has  demonstrated  significant  improvement  in 
blood  flow,  symptoms,  and  wound  healing  in  patients 
with  atherosclerotic  critical  leg  ischemia  treated  with 
VEGF  gene  transfer.^^  We  are  investigating  the  efficacy 
of  bFGF  in  patients  with  atherosclerotic  critical  leg 
ischemia  and  intermittent  claudication. 

Severe  ischemic  pain  may  be  managed  with  narcotic 
analgesics  or,  in  some  cases,  prolonged  epidural  analge- 
sia. Pain  relief  will  lead  to  a reduction  in  cutaneous 
vasoconstriction  and  facilitate  healing  of  ulcerations. 

An  ischemic  foot  must  be  protected  from  thermal 
and  mechanical  trauma;  approximately  half  of  amputa- 
tions can  be  traced  to  a nonhealing  ulcer  that  came 
from  a preventable  injury  or  from  poorly  fitting  shoes. 
Local  infections  should  be  promptly  treated  with 
antibiotics  and  antifungal  agents;  they  are  not  recom- 
mended, however,  for  use  directly  on  an  open  wound. 
Wounds  should  be  carefully  debrided  mechanically  or 
enzymatically,  and  water-based  gels  should  be  used  to 
prevent  drying.  Ointments  are  not  recommended 
because  of  poor  absorption  from  the  surface  of  the 
ischemic  wound. 

Superficial  thrombophlebitis  responds  to  warm  com- 
presses and  oral  nonsteroidal  anti-inflammatory  drugs 
(NSAIDs).  In  more  severe  cases,  topical  or  systemic 
steroids  may  be  helpful. 
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Prognosis 

Prognosis  of  Buerger’s  disease  is  directly  related  to 
tobacco  use.  Patients  who  are  able  to  stop  smoking  avoid 
recurrences  of  the  disease  and  amputations.^  In  those 
who  continue  to  smoke,  the  disease  will  progress  and 
lead  to  limb  loss — often  multiple  amputations.  The  suc- 
cesses of  various  therapies  for  Buerger’s  disease  are 
strongly  dependent  on  abstinence  from  smoking."-^ 

Buerger’s  disease  rarely  involves  visceral  vessels,  so 
patients  with  the  disease  do  not  appear  to  be  at  increased 
risk  of  stroke  or  myocardial  infarction  (unlike  patients 
with  atherosclerosis  of  the  extremities).  The  mortality  rates 
of  patients  with  Buerger’s  disease  thus  may  not  be  higher 
than  those  of  age-  and  sex-  matched  populations. 
Multiple  amputations  and  progressive  disability  cause  a 
dramatic  decline  in  quality  of  life,  however.  Our  data  sug- 
gest that  people  with  Buerger’s  disease  are  prone  to  pre- 
mature atherosclerosis,  and  the  incidence  of  both  peripher- 
al and  coronary  atherosclerosis  is  higher  in  this  group  than 
in  healthy  age-  and  sex-matched  populations.^^ 

Summary 

Buerger’s  disease  (thromboangiitis  obliterans),  a 
non-necrotizing  vasculitis  affecting  small-  and  medium- 
sized arteries,  is  typically  seen  in  young  male  smokers. 
The  diagnosis  of  Buerger’s  disease  can  often  be  made  on 
the  basis  of  a careful  history  and  physical  examination, 
together  with  ancillary  laboratory  studies.  Occasionally 
arteriography  is  warranted  to  confirm  the  diagnosis.  The 
pathological  findings  are  distinctive  and  distinguish  this 
disorder  from  other  arterial  occlusive  diseases.  Most 
importantly,  successful  therapy  is  possible  only  with 
absolute  abstinence  from  tobacco. 
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Leon  j.  Thai,  MD,  Section  Editor 

The  Council  on  Scientific  Affairs  of  the  California  Medical  Association  presents  the  following  epitomes  of  progress  in 
neurology.  Each  item,  in  the  judgment  of  a panel  of  knowledgeable  physicians,  has  recently  become  reasonably  firmly 
established,  as  to  both  scientific  fact  and  important  clinical  significance.  The  items  are  presented  in  simple  epitome,  and 
an  authoritative  reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally  given  for  those  who  may  be 
unfamiliar  with  a particular  item.  The  purpose  is  to  assist  busy  practitioners,  students,  researchers,  and  scholars  to  stay 
abreast  of  these  items  of  progress  in  neurology  that  have  recently  achieved  a substantial  degree  of  authoritative  accep- 
tance, whether  in  their  own  field  of  special  interest  or  another. 

The  items  of  progress  listed  below  were  selected  by  the  Advisory  Panel  to  the  Section  on  Neurology  of  the  California 
Medical  Association,  and  the  summaries  were  prepared  under  the  direction  of  Dr.  Thai  and  the  Panel. 


Recent  Advances  in  Stroke  Therapy 

There  is  now  unequivocal  evidence  that  thrombolytic 
therapy  with  tissue  plasminogen  activator  (tPA)  is  effec- 
tive in  reducing  neurologic  damage  when  administered 
to  stroke  victims  within  three  hours  after  symptom 
onset.  Efficacy  is  substantial,  but  the  treatment  regimen 
is  not  yet  optimal. 

In  the  most  definitive  study  involving  tPA,  half  of  the 
study  group  patients  received  treatment  within  90  min- 
utes after  symptom  onset;  the  rest  were  treated  within 
three  hours.  When  measured  three  months  after  the 
strokes,  highly  significant  results  were  obtained  in  favor 
of  tPA  on  each  of  four  neurologic  rating  scales.  At  least 
11  percent  more  patients  in  the  tPA-treated  group 
returned  to  normal  neurologic  function  compared  to 
placebo-treated  patients.  There  was  no  significant  differ- 
ence in  mortality  rates,  although  there  was  a trend 
toward  decreased  mortality  rates  in  the  tPA  group.  There 
were  instances  in  which  hemorrhages  in  the  tPA-treated 
patients  occurred,  and  they  often  caused  severe  injuries 
or  death.  Because  tPA  did  not  increase  the  death  rate  or 
the  extent  of  neurologic  dysfunction  (deaths  did  not 
change  and  average  neurologic  function  improved  in  the 
tPA-treated  group)  it  can  be  argued  that  the  benefits  sub- 
stantially outweighed  the  risks. 

Three  studies  of  streptokinase  have  been  halted 
before  the  expected  time  because  of  disappointing 
results.  There  was  no  convincing  evidence  of  efficacy, 
and  there  was  a significantly  higher  intracranial  hemor- 
rhage rate  associated  with  the  treatment.  Patients  were 
entered  into  the  trial  up  to  6 hours  after  symptom  onset 
in  these  studies,  and  it  is  unclear  whether  patients  treat- 
ed in  less  than  three  hours  would  have  benefited. 
Nevertheless,  clinical  development  of  streptokinase  for 
stroke  treatment  has  now  ended. 


Several  aspects  of  the  tPA  clinical  trial  protocols  have 
concerned  physicians  who  are  skeptical  about  the  value 
of  this  form  of  stroke  therapy.  Some  have  questioned  the 
magnitude  of  the  effects  and  have  suggested  that  the 
level  of  improvement  does  not  justify  the  increased 
efforts  that  are  required.  Analyses  of  the  data  indicate 
that  the  relative  risk  improvement  of  almost  50%  sub- 
stantially exceeds  that  for  aspirin  prophylaxis  for  stroke. 
A cost-benefit  analysis  suggests  that  tPA  therapy  for 
stroke  is  approximately  as  beneficial  as  endarterectomy 
in  patients  with  high-grade  stenosis,  and  it  is  much  more 
cost  effective  than  surgical  management  of  asympto- 
matic carotid  stenosis.  There  is  also  the  question  of 
whether  specific  types  of  stroke  should  be  excluded 
from  treatment.  The  National  Institute  of  Neurological 
Disorders  and  Stroke  (NINDS)  trial  data  indicate  that  all 
types  of  ischemic  stroke  either  benefit  from  tPA  therapy 
or  had  results  that  were  not  different  from  those  in  the 
placebo  controls.  There  was  no  proof  that  any  category 
of  patients  was  harmed  by  the  treatment.  It  is  possible 
that  future  studies  will  be  able  to  identify  categories  of 
patients  that  will  benefit  more  than  others. 

It  has  also  been  claimed  that  the  results  of  the  NINDS 
trials  cannot  be  duplicated  in  private  hospitals.  The 
NINDS  study  was  organized  at  academic  centers,  but 
many  of  the  patients  were  recruited  in  affiliated  private 
hospitals.  It  remains  to  be  seen  whether  similar  trial 
results  can  be  obtained  in  a broader  range  of  institutions, 
but  there  is  no  reason  to  believe  that  it  is  not  possible. 
Presently,  almost  all  patients  who  can  be  treated  within 
three  hours  after  symptom  onset,  who  do  not  have  hem- 
orrhages visible  on  their  CT  scans,  and  who  do  not  have 
blood  pressures  above  185/110  should  receive  intra- 
venous tPA. 

Numerous  other  strategies  for  stroke  therapies  have 
been  suggested.  Neuroprotectives  such  as  glutamate 
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antagonists  are  intended  to  minimize  tissue  damage  in 
the  absence  of  adequate  blood  supply.  Quite  a few  drugs 
in  this  general  category  are  considered  promising,  and 
several  have  been  evaluated  in  clinical  trials.  Three 
drugs  that  block  the  glutamate  receptors  were  tested  in 
trials  that  were  prematurely  terminated  when  interim 
analyses  indicated  there  would  be  no  possibility  of  effi- 
cacy and  drug-related  adverse  events  occurred.  All  glu- 
tamate antagonists  tested  in  clinical  trials  have  varying 
side  effects,  including  psychotic  reactions  and  adverse 
cardiovascular  actions.  Thus,  the  doses  of  these  drugs 
were  lowered  in  the  clinical  trials  to  the  point  at  which 
they  were  reasonably  safe,  but  it  appears  that  this  strate- 
gy resulted  in  the  loss  of  efficacy. 

Other  drugs  that  have  neuroprotective  properties  have 
been  tested.  These  include  a free  radical  scavenger,  a 
white  cell  antagonist,  a GABA  agonist,  and  several  drugs 
that  do  not  have  well-defined  mechanisms  of  action  in 
ischemia.  Currently  no  neuroprotective  drug  has  been 
proven  to  be  effective  for  acute  stroke  management. 

This  is  an  exciting  time  in  the  field  of  acute  stroke 
therapy.  After  many  years  of  frustration  and  failure,  we 
are  beginning  to  treat  stroke  as  a medical  emergency. 
Future  clinical  trials  of  other  drugs  should  be  facilitated 
by  the  demonstrated  need  to  treat  stroke  patients  rapid- 
ly. The  requirement  for  urgent  delivery  of  treatment 
without  a thorough  preceding  diagnostic  evaluation 
makes  uncomfortable  many  physicians  who  were  accus- 
tomed to  the  more  deliberate  pace  of  the  past.  We  can 
now  deliver  treatments,  however,  that  have  an  important 
impact  on  functional  damage.  This  should  be  a source  of 
realistic  hope  for  stroke  victims  and  of  satisfaction  for 
their  physicians. 

Justin  A.  ZrviN  MD,  PhD 
La  Jolla.  California 
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New  Approaches  to  Therapy  of 
Amyotrophic  Lateral  Sclerosis 

Amyotrophic  lateral  sclerosis  (ALS)  is  a progres- 
sive and  fatal  disease  involving  degeneration  of  motor 
neurons  in  the  spinal  cord,  brain  stem,  and  cortex.  Most 
patients  with  ALS  die  within  three  to  four  years  of  diag- 
nosis, although  some  live  substantially  longer. 
Approximately  10%  of  ALS  patients  appear  to  have  a 
familial  form  of  the  disease,  but  the  clinical  course  and 
pathology  of  sporadic  and  familial  cases  is  very  similar. 
The  precise  cause  of  ALS  is  still  unknown,  but  abundant 
new  evidence  supports  several  theories,  including  genet- 
ic factors,  glutamate  excitotoxicity,  oxidative  stress,  and 
possibly  diminished  neurotrophic  factors. 


Glutamate  is  the  primary  excitatory  neurotransmitter 
in  the  brain.  Glutamate  levels  are  elevated  in  serum, 
spinal  fluid,  and  brain  tissue  of  patients  with  ALS.  There 
is  also  reduced  clearance  of  glutamate  from  critical 
motor  control  areas  in  the  central  nervous  system  and 
reduced  glutamate  transfer  protein.  The  preclinical 
effects  of  both  riluzole  and  gabapentin  in  models  of  glu- 
tamate excitotoxicity  and  in  the  transgenic  mouse  model 
of  motor  neuron  disease  are  encouraging.  In  organotyp- 
ic cultures  of  spinal  cord  motor  neurons  that  model  glu- 
tamate excitotoxicity,  riluzole  and  gabapentin  produced 
significant  neuroprotection.  Both  drugs  prolonged  sur- 
vival in  the  transgenic  mouse  model  with  mutant  super- 
oxide dismutase,  one  of  the  animal  models  most  closely 
mimicking  ALS.  In  two  randomized  controlled  clinical 
trials,  riluzole,  which  inhibits  glutamate  release,  pro- 
longed survival  in  patients  with  ALS,  albeit  to  a modest 
degree  (for  several  months).  Riluzole  is  now  the  only 
FDA-approved,  disease-specific  treatment  for  ALS. 
Gabapentin  appeared  to  slow  the  inexorable  weakness  in 
a controlled  clinical  trial,  but  the  results  were  not  con- 
clusive and  a definitive  trial  is  underway.  Taken  togeth- 
er, these  results  provide  strong  support  for  the  role  of 
glutamate  excitotoxicity  in  the  propagation  of  ALS. 

The  familial  form  of  ALS  is  generally  inherited  in  an 
autosomal  dominant  fashion;  in  approximately  20%  of 
these  patients,  there  is  a mutation  in  the  copper/zinc 
superoxide  dismutase  gene  (SOD-1).  Emerging  evidence 
suggests  that  the  buildup  of  free  radicals  plays  an  impor- 
tant role  in  pathogenesis.  Administration  of  vitamin  E 
delayed  the  onset  of  ALS  in  the  transgenic  mouse  model, 
suggesting  that  oxidative  stress  may  be  important  in  dis- 
ease initiation.  Antioxidants  may  be  helpful  for  patients, 
but  more  studies  are  needed  to  confirm  their  role. 

Other  therapeutic  approaches  to  ALS  involve  neu- 
rotrophic factors.  Preclinical  studies  with  both  ciliary 
neurotrophic  factor  and  brain-derived  neurotrophic  fac- 
tor (BDNE)  were  particularly  promising,  but  large  mul- 
ticenter controlled  trials  of  subcutaneous  administration 
produced  no  beneficial  effect  upon  the  disease. 
Promising  studies  with  intrathecal  BDNF  and  glial- 
derived  neurotrophic  factor  (GDNE)  are  underway. 
Finally,  encouraging  results  from  the  US  trial  of  Insulin- 
like growth  factor  (IGF-1),  which  show  that  the  decline 
of  function  and  quality  of  life  for  patients  with  ALS  is 
slowing,  are  currently  under  review  at  the  FDA. 

Thus,  for  the  first  time,  there  are  new,  rational 
approaches  to  finding  treatments  for  ALS  based  on  a 
rapidly  expanding  body  of  experimental  evidence  about 
its  pathogenesis.  In  many  ways,  ALS  has  become  a pro- 
totype for  neurodegenerative  diseases. 

Nonetheless,  the  mainstay  of  management  is  sympto- 
matic treatment.  Many  options  have  all  helped  to  alleviate 
the  enormous  burden  of  this  disease:  percutaneous  endo- 
scopic gastrostomy  to  attenuate  weight  loss  in  patients 
with  swallowing  difficulty,  noninvasive  mechanical  ven- 
tilation to  improve  airway  integrity  and  sleep,  new  light- 
weight mobility  aids,  and  better  medication  for  spasticity, 
depression,  emotional  incontinence,  and  cramps.  A North 
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American  ALS  patient  database,  launched  about  two 
years  ago,  promises  to  provide  new  outcome  data  that 
should  further  raise  the  standard  of  care. 

Robert  G.  Miller,  MD 
San  Francisco,  California 
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Status  Epilepticus 

Status  epilepticus  is  characterized  by  abnormally  pro- 
longed seizure  activity.  Although  there  are  numerous 
forms  of  status  epilepticus  that  parallel,  in  part,  the  vari- 
ous types  of  isolated  seizures,  this  epitome  is  directed 
toward  generalized  convulsive  status  epilepticus  (GCSE) 
in  adults  and  older  children.  GCSE  includes  the  most 
common  forms  of  status  epilepticus  (generalized,  tonic- 
clonic,  and  myoclonic)  and  is  associated  with  relatively 
high  levels  of  morbidity  and  mortality.  Because  a variety 
of  studies  suggest  that  the  typical,  isolated  tonic-clonic 
seizure  in  adults  lasts  no  more  that  3 to  4 minutes,  an 
operational  definition  can  emphasize  the  time  at  which 
therapy  for  status  epilepticus  should  be  initiated.  GCSE 
can  be  defined  as  at  least /;vp  minutes  of  either  continu- 
ous seizures  or  two  or  more  discrete  seizures  between 
which  there  is  incomplete  consciousness  recovery.  This 
definition  does  not  refer  to  a mechanism  that  defines  the 
transition  from  an  isolated  seizure  to  status  epilepticus. 
Recent  experimental  observations,  however,  indicate  that 
potentially  important  molecular  “switches”  occur  in  neu- 
rotransmitter receptors  within  this  general  time  frame 
and  may  have  a critical  role  in  causing  the  enhanced  neu- 
ronal excitability  that  characterizes  status  epilepticus. 

A comprehensive,  community-based  prospective 
study  of  status  epilepticus  from  Richmond,  Virginia, 
suggests  that  the  frequency  of  cases  of  status  epilepticus 
in  the  US  is  approximately  100,000  to  150,000  per  year, 
roughly  twice  as  high  as  previously  thought.  This  study 
has  also  verified  a number  of  previous  conclusions 
regarding  the  prime  importance  of  etiology  and  age  as 
determinants  of  outcome  in  status  epilepticus.  Patients 
with  GCSE  from  etiologies  having  a chronic  or  remote 
basis  (such  as  refractory  epilepsy,  discontinuation  of 
antiepileptic  drugs,  or  chronic  ethanol  abuse)  generally 
respond  well  to  treatment  and  recover.  In  contrast, 
patients  with  GCSE  induced  by  more  acute  processes 
(such  as  metabolic  abnormalities,  infection,  stroke,  head 
trauma,  or  drug  toxicity)  often  have  seizures  that  are 


resistant  to  typical,  front-line  therapy  and  are  associated 
with  a substantially  higher  morbidity  and  mortality. 
Also,  patients  older  than  60  are  significantly  more  prone 
to  complications  related  to  GCSE. 

Two  recent  advances  have  been  made  in  the  initial 
treatment  of  patients  with  GCSE.  Intravenous  lorazepam 
has  supplanted  intravenous  diazepam  as  the  most  com- 
monly used  first-line  drug  therapy.  Although  lorazepam 
and  diazepam  have  similar  efficacy  in  aborting  GCSE, 
the  preference  for  lorazepam  stems  from  the  recognition 
that  it  has  a significantly  longer  duration  of  antiseizure 
effect  (12  to  24  hours  for  lorazepam  compared  to  15  to 
30  minutes  for  diazepam).  The  other  new  aspect  of  initial 
therapy  concerns  the  recent  availability  of  fosphenytoin 
(Cerebyx).  Fosphenytoin  is  a water-soluble  pro-drug  of 
phenytoin  that  is  converted  to  phenytoin  by  nonspecific 
phosphatases.  The  water-solubility  allows  fosphenytoin 
to  be  combined  with  any  intravenous  fluid  (as  opposed  to 
phenytoin,  which  precipitates  when  mixed  with  glucose- 
containing  solutions).  Fosphenytoin  can  also  be  infused 
faster  (150  mg  per  minute  of  phenytoin  equivalents)  than 
phenytoin  (50  mg  per  minute).  The  time  to  reach  thera- 
peutic serum  levels  of  phenytoin  is  approximately  the 
same  for  both  drugs  when  using  the  suggested  infusion 
rates.  Theoretically,  the  lack  of  propylene  glycol  as  a 
diluent  for  fosphenytoin  suggests  there  should  be  fewer 
hypotensive  or  adverse  cardiac  effects  compared  to  intra- 
venous phenytoin.  Other  than  a lower  rate  of  infusion  site 
reactions  with  fosphenytoin,  however,  no  differences 
between  the  two  drugs  in  frequency  or  scope  of  adverse 
events  have  been  shown  thus  far. 

Refractory  status  epilepticus  refers  to  a situation  in 
which  patients  do  not  respond  to  front-line  therapy  with 
lorazepam  and  phenytoin  (or  fosphenytoin)  followed  by 
loading  doses  of  phenobarbital.  Patients  with  refractory 
status  epilepticus  usually  need  to  be  managed  in  an 
intensive  care  unit,  and  they  require  careful  neurological 
assessment,  including  regular  monitoring  with  elec- 
troencephalography. Until  recently,  barbiturate  coma 
was  the  preferred  treatment  for  refractory  status  epilep- 
ticus, despite  the  recognition  that  this  form  of  therapy 
was  associated  with  a high  frequency  of  complications, 
most  notably  hypotension.  Intravenous  midazolam  and 
propofol  have  recently  become  popular  alternatives  to 
phenobarbital;  these  drugs  appear  to  have  a substantial- 
ly lower  incidence  of  complications. 

Daniel  H.  Lowenstein,  MD 
San  Francisco.  California 
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Drug  Treatment  for 
Alzheimer's  Disease 

Alzheimer’s  disease  (AD)  can  be  diagnosed  clinically 
and  is  a treatable  disorder.  Disease  modifying  and  symp- 
tomatic therapies  are  available.  Stage-specific  treatment, 
control  of  behavioral  disturbances,  and  care  of  the  care- 
giver are  all  important  aspects  of  therapy. 

Treatment  begins  with  the  clinical  diagnosis  of  AD 
and  determination  of  its  manifestations.  In  addition  to  an 
assessment  of  memory  and  other  cognitive  domains,  a 
complete  evaluation  identifies  associated  behavioral  dis- 
turbances, including  delusions,  dysphoria,  apathy,  irri- 
tability, anxiety,  and  disturbances  in  sleep  or  appetite.  If 
the  caregiver  reports  behavioral  changes  that  urgently 
require  treatment,  the  first  arm  of  therapy  consists  of 
symptom-appropriate  psychotropic  medication. 

The  clinician  must  also  determine  the  severity  of  AD. 
Therapies  that  slow  its  progression  may  be  appropriate 
for  earlier,  but  not  later,  phases  of  the  disease.  Similarly, 
symptomatic  therapies  are  indicated  for  mild  to  moder- 
ate AD.  In  patients  with  advanced  AD,  cholinesterase 
inhibitors  and  neuroprotective  agents  prolong  disability 
and  caregiver  burden  instead  of  preserving  function. 

Recent  studies  have  shown  the  benefits  of  neuropro- 
tective agents  such  as  vitamin  E and  selegiline.  Vitamin 
E,  2000  lU  once  a day,  and  selegiline,  5 mg  twice  a day, 
each  proved  more  effective  than  placebo  therapy  at  both 
slowing  the  decline  of  cognition  and  functional  ability 
and  prolonging  the  time  to  death.  Given  together,  the 
two  drugs  had  neither  an  additive  nor  synergistic  effect. 
Vitamin  E has  no  side  effects,  which  makes  it  a better 
choice  for  neuroprotective  therapy. 

Estrogen  given  to  women  as  postmenopausal  hor- 
mone replacement  therapy  may  have  a neuroprotective 
effect.  Estrogen  has  already  proven  beneficial  for 
depressed  mood  and  mild  memory  impairment  in 
patients,  possibly  through  the  preservation  and  promo- 
tion of  dendritic  synapses,  antioxidant  effects,  choliner- 
gic effects,  and  maintenance  of  vascular  competency. 

Donepezil  is  the  current  drug  of  choice  for  sympto- 
matic treatment  of  AD.  This  cholinesterase  inhibitor 
specifically  targets  the  central  nervous  system  and  com- 
pensates for  the  cholinergic  deficit  present  in  the  brain  in 
AD.  It  offers  a more  benign  side  effect  profile  than  its 
predecessor,  tacrine.  Donepezil  is  given  once  a day,  can 
be  increased  to  maximal  dose  (10  mg  a day)  after  the  first 
month  at  5 mg  a day,  and  spares  patients  frequent  phle- 
botomy to  assess  liver  functions.  Donepezil  and  tacrine 
have  equal  efficacy.  Some  behavioral  disturbances  also 
may  improve  with  donepezil  treatment,  and  the  clinician 
should  track  behavioral  changes  along  with  memory  and 
ADL  function  at  follow-up  evaluations.  Donepezil  is 
coadministered  with  vitamin  E and,  in  women,  with 
estrogen  replacement  therapy.  If  behavior  problems  per- 
sist, psychotropic  medication  should  be  given  as  well. 

There  is  no  AD-specific  treatment  available  or  appro- 
priate for  the  disease’s  late  and  end  stages.  In  the  absence 
of  such  treatment,  the  clinician  bears  the  responsibility  of 


giving  stage-specific  counsel  to  the  patient  and  the  care- 
giving family.  Patients  with  advanced  disease  may  still 
require  psychotropic  agents  for  the  control  of  disturbing 
behavior,  and  these  should  be  used  as  necessary. 
Attention  to  skin  care,  nutrition,  and  hydration  are  criti- 
cal. The  protocol  for  treatment  will  change  drastically  in 
the  coming  years,  as  muscarinic  cholinergic  agonists  and 
new  recommendations  regarding  neuroprotection  with 
nonsteroidal  anti-inflammatory  agents,  neurotrophins, 
and  other  agents  become  available. 

Tiffany  Tom,  MD 
Jeffrey  L.  Cummings,  MD 
Los  Angeles.  California 
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The  Role  of  Apolipoprotein  E 
Testing  in  the  Diagnosis  of 
Alzheimer's  Disease 

The  importance  oe  early  and  accurate  diagnosis  of 
dementia  has  become  increasingly  recognized,  particu- 
larly when  associated  with  Alzheimer’s  disease  (AD).  A 
key  reason  for  this  is  heightened  public  awareness  of 
dementia:  symptoms  such  as  failing  memory  are  likely 
to  be  brought  to  medical  attention  rather  than  dismissed 
as  unimportant  or  due  to  aging. 

Treatment  strategies  in  AD  that  aim  to  slow  clinical 
progression  require  early  diagnosis  supported  by  early 
treatment  initiation.  The  standard  method  of  diagnosing 
AD  remains  the  clinical  approach,  in  which  the  clinician 
obtains  a history  of  cognitive  decline,  documents  that 
recent  memory  and  other  areas  of  cognition  are  impaired, 
and  rules  out  other  causes  of  dementia.  For  early  diagno- 
sis, brief  screening  tests  such  as  the  Mini-Mental  State 
Examination  are  insensitive.  By  expanding  the  tests  of 
memory,  abstraction,  drawing,  and  language,  the  clini- 
cian can  increase  the  diagnostic  yield;  for  many  patients, 
however,  serial  testing,  over  months  and  sometimes 
years,  is  necessary  to  document  progressive  cognitive 
decline.  The  clinical  problems  associated  with  the  early 
detection  and  differential  diagnosis  of  dementia  have 
fueled  studies  of  the  role  of  biological  markers  (such  as 
neuroimaging  and  the  testing  of  cerebrospinal  fluid  and 
blood)  and  genetic  (DNA)  risk  factors  as  diagnostic  aids. 
The  most  consistent  findings  involve  testing  for  variants 
of  Apolipoprotein  E (Apo-E). 

Apo-E  is  a lipoprotein  that  is  involved  in  cholesterol 
transport  in  the  brain.  Humans  have  three  major  genetic 
variants  (alleles)  of  Apo-E — e2,  e3,  and  e4.  In  the  gen- 
eral population,  e3  is  the  most  common  allele. 
According  to  numerous  studies,  the  e4  allele  carries  an 
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increased  risk  for  the  development  of  AD.  A recent 
study  that  pooled  data  from  many  centers  has  clarified 
the  extent  of  risk:  overall,  the  e4/e4  genotype  increased 
the  risk  of  AD  by  15-fold,  while  the  e3/e4  and  e2/e4 
genotypes  increased  the  risk  about  3-fold  (compared  to 
the  e3/e3  genotype).  The  effect  of  e4  was  particularly 
evident  for  patients  with  dementia  onset  in  their  60s  and 
70s.  The  e4  allele  is  estimated  to  be  associated  with 
about  40%  to  50%  of  cases  of  sporadic  AD. 

How  could  Apo-E  e4  fit  into  a diagnostic  approach  to 
dementia?  Presymptomatic  screening  is  unlikely  to  be 
useful  because  of  the  widely  varying  and  unpredictable 
age  at  onset  of  AD  among  e4  bearers,  the  lack  of  pro- 
tection from  AD  in  e3/e3  bearers,  and  the  lack  of  proven 
preventive  therapy  for  AD.  Apo-E  genotyping  in  some- 
one without  cognitive  decline  provides  only  a vague  pre- 
diction of  the  magnitude  and  timing  of  the  risk  of  AD. 

A stronger  case  can  be  made  for  using  Apo-E  in  the 
clinical  diagnosis  of  AD.  Several  autopsy  studies  have 
shown  that  the  e4  allele  is  increased  specifically  in  patients 
who  showed  pathology  of  AD,  not  of  other  brain  disor- 
ders. This  implies  that  in  a demented  subject,  the  presence 
of  one  or  two  e4  alleles  makes  AD  more  likely,  and  the 
absence  of  an  e4  makes  AD  slightly  less  likely.  In  patients 
with  dementia  who  do  not  have  clear  clinical  diagnoses,  or 
when  more  than  one  potential  cause  of  dementia  is  present, 
Apo-E  genotyping  may  increase  the  confidence  that  AD  is 
present  if  one  or  two  e4  alleles  are  found. 

By  extension,  ApoE  genotyping  may  have  some 
value  in  early  diagnosis.  In  an  older  patient  with  mild 
memory  dysfunction,  the  presence  of  the  Apo-E  e4 
allele  increases  the  likelihood  that  the  symptoms  are 
AD-related  (rather  than  associated  with  normal  aging  or 
depression).  The  absence  of  an  e4  allele,  however,  only 
marginally  decreases  the  likelihood  of  AD.  In  studies  of 
older  people  with  mild  memory  difficulty  or  with  risk 
factors  for  AD,  Apo-E  genotyping  has  been  shown  to  be 
a predictor  in  those  whose  symptoms  progress  to  clini- 
cally diagnosed  AD.  In  short,  the  main  value  of  Apo-E 
as  an  adjunct  to  diagnosis  comes  when  AD  cannot  be 
confidently  excluded  and  other  conditions  fall  into  the 
equation.  Finding  one  or  more  e4  alleles  can  then  alert 
clinicians  to  the  probability  of  AD.  As  is  the  case  with 
diagnostic  tests  in  general,  good  clinical  judgment  is 
essential  to  maximize  the  value  and  interpretability  of 
Apo-E  genotyping  in  relation  to  dementia. 

Douglas  Galasko,  MD 

* San  Diego.  California 
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Genetic  Testing 

Recent  advances  in  molecular  biology  have  resulted  in 
a rapidly  expanding  number  of  diagnostic  tests  for  neu- 
rogenetic  disorders.  Gene  discovery  has  led  to  direct 
DNA  tests  for  disease-causing  mutations.  Many  of  these 
tests  are  based  on  trinucleotide  repeat  expansions  under- 
lying at  least  1 1 different  disorders.  Eight  are  autosomal 
dominant,  including  Huntington’s  disease,  myotonic 
muscular  dystrophy,  and  several  types  of  spinocerebellar 
ataxias  (SCA);  two  are  X-linked  including  fragile  X 
mental  retardation  and  Kennedy’s  spinal  bulbar  muscular 
atrophy  (SBMA);  and  one  is  autosomal  recessive 
(Friedreich’s  ataxia).  Other  commercially  available  DNA 
tests  for  point  mutations,  duplications,  or  deletions 
include  one  type  of  familial  amyotrophic  lateral  sclerosis 
(ALS)  (superoxide  dismutase  1);  one  form  of  early-onset 
familial  Alzheimer’s  disease  (presenilin  1);  and  three 
types  of  hereditary  neuropathy  (Charcot-Marie-Tooth 
Type  lA  [CMTIA],  X-linked  Charcot-Marie-Tooth 
[CMTX],  and  hereditary  neuropathy  with  liability  to 
pressure  palsies  [HNPP]).  Several  tests  are  also  available 
for  the  common  mutations  that  occur  in  mitochondrial 
DNA  including  MELAS  (mitochondrial  encephalomy- 
opathy  with  lactic  acidosis  and  stroke),  MERRF 
(myoclonic  epilepsy  with  ragged  red  fibers),  and  LHON 
(Leber’s  hereditary  optic  neuropathy). 

These  DNA  tests  have  advantages  and  disadvantages. 
The  greatest  advantage  is  that  they  are  highly  specific 
and  are  remarkably  valuable  diagnostic  tools.  They  are 
often  considered  the  gold  standard  of  diagnosis.  A posi- 
tive test  establishes  an  exact  diagnosis,  whereas  a nega- 
tive test  encourages  further  evaluation  for  other  causes 
of  the  clinical  syndrome.  The  results  are  also  important 
for  accurate  genetic  counseling,  because  a positive  result 
indicates  the  pattern  of  inheritance.  (For  example, 
CMTIA  and  familial  ALS  are  clinically  similar  to 
CMTX  and  Kennedy’s  SBMA,  respectively,  but  the  first 
two  disorders  are  autosomal  dominant  and  the  second 
two  are  X-linked.)  There  is  sometimes  an  economic 
advantage;  for  instance,  a single  DNA  test  may  be  much 
less  expensive  than  an  extensive  but  less  specific  battery 
of  clinical  tests.  Also,  DNA  tests  may  lead  to  an  early 
identification  of  gene  carriers  that  will  make  them  avail- 
able for  early  therapeutic  intervention. 

DNA  testing  also  carries  many  potential  disadvan- 
tages. A positive  DNA  test  for  a serious  neurogenetic 
disorder  such  as  Huntington’s  disease  may  lead  to 
tremendous  anxiety  and  depression  in  some  patients. 
Therefore,  DNA  testing  of  asymptomatic  family  mem- 
bers at  risk  for  the  mutation  should  be  done  in  the  con- 
text of  formal  genetic  counseling.  There  is  concern  that 
DNA  testing  may  create  persons  who  are  “genetic  out- 
casts,’’ who  will  be  unable  to  obtain  insurance  or 
employment.  It  is  unclear  how  the  results  of  DNA  test- 
ing should  be  used  in  legal  proceedings  such  as  divorce, 
child  custody,  or  criminal  prosecution.  Families  may 
have  exaggerated  expectations  from  DNA  testing,  so  it 
is  important  to  note  that  most  positive  tests  do  not  pro- 
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vide  useful  information  regarding  age  of  onset  or  type  or 
severity  of  clinical  symptoms. 

The  testing  of  children  is  also  controversial.  There  is 
concern  that  asymptomatic  children  with  known  genetic 
mutations  may  be  raised  “differently”  (so-called  self-ful- 
filling prophecy).  Most  centers  delay  DNA  testing  of  chil- 
dren until  they  reach  adulthood  and  can  make  the  testing 
decision  for  themselves.  An  exception  to  this  rule  would 
be  the  testing  of  children  who  have  symptoms  of  the  dis- 
ease and  would  benefit  from  an  accurate  diagnosis. 

Many  genetic  disorders  may  be  caused  by  dilferent 
mutations  at  the  same  site  on  a chromosome.  A DNA  test 
for  only  a specific  mutation  may  therefore  be  negative, 
even  though  the  patient  clinically  has  signs  of  the  disease. 
The  most  vivid  example  of  this  is  Duchenne  type  muscu- 
lar dystrophy,  in  which  there  are  over  50  different  genetic 
variants  of  abnormalities  in  the  dystrophin  gene  that  all 
phenotypically  present  as  Duchenne ’s;  as  many  as  30%  of 
these  patients  have  a negative  DNA  test.  DNA  testing  in 
prenatal  diagnosis  is  also  complex  and  involves  many  of 
the  same  legal  and  ethical  issues  that  surround  abortion. 

It  is  difficult  for  the  busy  clinician  to  know  which 
genetic  tests  are  commercially  available.  A website 
exists  to  provide  up-to-date  information  on  the  avail- 
ability of  both  commercial  and  research  genetic  tests 
(http://healthlinks.washington.edu/helix).  Another  web- 
site, http://www.ncbi.nlm.nih.gov,  has  clinical  informa- 
tion regarding  the  Human  Genome  Project  and  an  online 
version  of  Victor  McKusick’s  textbook,  Mendolian 
Inheritance  in  Man\  it  is  frequently  updated  as  new 
information  about  genetic  disorders  is  published. 

DNA  testing  for  neurogenetic  diseases  is  a powerful 
and  valuable  diagnostic  tool  that  should  be  used  judi- 
ciously on  an  individual  basis.  The  decision  to  proceed 
with  such  testing  should  be  made  only  after  considering 
all  of  the  potential  risks  and  benefits. 

Thomas  D.  Bird,  MD 
Seattle.  Washington 
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Issues  for  Women  with  Epilepsy 

Epilepsy  is  a neurological  disorder  affecting  1%  or 
more  of  the  population.  While  the  incidence  of  epilepsy 
is  not  significantly  different  between  men  and  women, 
epilepsy  raises  special  concerns  and  challenges  for 
women.  Female  physiology  alters  the  expression  of 
seizures  and  may  influence  medication  efficacy. 
Seizures  and  antiepileptic  drugs  (AEDs)  alter  hormones 
of  the  hypothalamus,  pituitary,  and  gonads  and  may 
affect  reproduction.  Pregnant  women  with  epilepsy  risk 
more  frequent  seizures,  pregnancy  complications,  and 
AED-related  birth  defects. 


Many  hormones  influence  brain  electrical  excitabili- 
ty, including  gonadal  and  adrenal  steroids  and  thyroid 
hormone.  Estrogen  has  a seizure  activating  affect  in 
experimental  models  and  in  humans,  whereas  proges- 
terone has  a seizure-protective  effect.  These  neuroactive 
steroids  alter  the  synthesis  of  the  inhibitory  neurotrans- 
mitter GABA  and  of  the  GABA^  receptor,  and  they  also 
alter  activity  at  membrane  receptors  for  GABA  and  for 
the  excitatory  neurotransmitter,  glutamate. 
Approximately  30%  of  women  with  epilepsy  report 
catamenial  (menstrual  associated)  seizure  patterns,  with 
seizures  more  likely  to  occur  in  the  perimenstrual  peri- 
od. Little  information  is  available  regarding  changes  in 
epilepsy  at  menopause  or  with  postmenopausal  hormone 
replacement  therapy. 

AEDs  that  alter  the  hepatic  cytochrome  P450 
(cyP450)  enzyme  system  are  associated  with  changes  in 
the  metabolism  and  protein-binding  of  endogenous  and 
contraceptive  steroid  hormones.  Medications  that  induce 
cyP450  enzymes  and  reduce  steroid  hormone  concentra- 
tions include  phenytoin,  carbamazepine,  barbiturates, 
and  topiramate.  Women  on  these  AEDs  experience  a fail- 
ure of  oral  hormonal  contraceptives  of  6%  or  more  per 
year.  The  risk  is  highest  with  hormonal  contraceptives 
containing  low  doses  of  estrogen  (35  pg  or  less).  The 
failure  risk  at  higher  hormone  doses  (50  pg  of  estrogen) 
is  not  known,  although  the  risk  theoretically  should  be 
less.  Drugs  that  inhibit  or  have  no  effect  on  the  cyP450 
enzyme  system  do  not  compromise  hormonal  contracep- 
tion. Felbamate  and  valproate  inhibit  the  cyP450 
enzymes  and  gabapentin;  lamotrigine  and  vigabatrin 
have  no  effect.  For  women  on  cyP450-inducing  AEDs, 
barrier  methods  of  contraception  should  be  considered. 

Reproductive  function  may  be  adversely  impacted  in 
women  with  epilepsy.  Fertility  rates  in  women  with 
epilepsy  are  one-third  those  of  nonepileptic  siblings. 
Women  with  epilepsy  have  a higher  frequency  of  anovu- 
latory menstrual  cycles,  abnormal  menstrual  cycle 
length,  and  polycystic  ovaries  than  do  nonepileptic 
women.  Reproductive  endocrine  disorders  described  in 
women  with  epilepsy  include  abnormalities  in  basal  and 
pulsatile  luteinizing  hormone  secretion,  elevations  in 
pituitary  prolactin,  and  disturbances  in  gonadal  steroids. 
These  alterations  in  reproductive  hormones  occur  both 
in  women  treated  and  in  women  not  treated  with  AEDs. 
Until  the  mechanisms  of  reproductive  dysfunction  in 
women  with  epilepsy  are  delineated,  symptomatic 
women  should  be  referred  for  gynecologic  evaluation. 

Women  with  epilepsy  are  also  at  risk  for  sexual  dys- 
function. More  than  one-third  of  women  with  epilepsy 
experience  disorders  of  sexual  arousal.  These  manifest 
clinically  as  complaints  of  dyspareunia,  vaginismus,  and 
arousal  insufficiency.  Sexual  desire  may  also  be 
adversely  affected.  There  are  several  etiologies  to 
account  for  the  sexual  dysfunction  in  epilepsy.  Seizures 
can  restrict  opportunities  for  forming  and  maintaining 
intimate  relationships.  Epileptic  discharges  can  disrupt 
the  function  of  brain  structures  mediating  sexual  behav- 
ior, such  as  the  limbic  cortex,  and  can  disturb  hypothal- 
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amic  and  pituitary  hormone  release.  AEDs  change  levels 
of  pituitary  and  gonadal  hormones  involved  in  sexual 
behavior  by  altering  metabolism  and  protein  binding  and 
probably  also  through  direct  effects  on  the  hypothalam- 
ic-pituitary axis.  Women  with  sexual  dysfunction  should 
undergo  an  endocrine  evaluation  (thyroid  hormones, 
estrogen,  testosterone,  and  prolactin),  psychological 
evaluation,  and  referral  to  a gynecologist.  Changing  to 
another  AED  is  sometimes  helpful. 

Pregnancy  raises  several  concerns  for  woman  with 
epilepsy,  including  the  risk  of  more  frequent  maternal 
seizures,  of  pregnancy  complications,  and  of  birth 
defects.  Fortunately,  a better  understanding  of  the  risks 
associated  with  pregnancy  in  the  epileptic  patient  has  led 
to  treatment  strategies  to  optimize  outcome. 

About  25%  to  30%  of  women  with  epilepsy  have 
more  frequent  seizures  during  pregnancy,  while  a simi- 
lar number  find  that  seizures  are  less  frequent.  Poor 
seizure  control  may  be  related  to  lower  total  levels  of 
AED.  To  a lesser  extent,  the  non-protein  bound  fraction 
of  AED  may  be  decreased  as  well.  Women  with  epilep- 
sy also  have  more  pregnancy  complications  such  as 
vaginal  bleeding  and  abruptio  placentae,  and  there  is  a 
two-fold  increase  in  the  incidence  of  adverse  pregnancy 
outcomes,  including  fetal  wastage  and  neonatal  and 
perinatal  death. 

AED  use  during  pregnancy  is  associated  with  a higher 
risk  of  fetal  malformation.  The  risk  of  congenital  malfor- 
mation, such  as  cleft  lip  or  palate  and  ventricular  septal 
defect,  is  4%  to  8%  in  infants  of  mothers  with  epilepsy 
who  are  exposed  to  any  AED,  compared  to  2%  to  4%  of 
infants  bom  to  women  without  epilepsy.  There  is  a 1 % to 
2%  incidence  of  neural  tube  defects  in  fetuses  exposed  to 
valproic  acid  during  the  first  trimester,  and  a 0.5%  to  1% 
risk  after  exposure  to  carbamazepine.  Congenital  anom- 
alies, mostly  involving  the  mid-face  and  digits,  occur  in 
between  5%  to  30%  of  infants  exposed  to  AEDs.  AED- 
associated  teratogenesis  may  occur  because  of  fetal  expo- 
sure to  toxic  free-radical  AED  intermediates.  Particularly 
susceptible  people  are  those  with  deficiencies  in  free-rad- 
ical metabolizing  enzymes.  Malformations  may  also 
occur  as  a result  of  AED-related  folate  deficiency. 

Specific  treatment  strategies  can  significantly 
reduce  these  risks.  Treatment  with  folate  before  con- 
ception and  during  pregnancy  substantially  reduces  the 
risk  of  neural  tube  defects  in  nonepileptic  women  who 
are  at  risk  and  is  thought  to  confer  the  same  protective 
action  in  women  with  epilepsy.  The  optimal  dose  is  not 
established  but  appears  to  be  between  0.4  mg  and  4 mg 
per  day.  Indicated  prenatal  diagnostic  testing  for 
women  with  epilepsy  includes  high  resolution  ultra- 
sound and  maternal  serum  alpha-fetoprotein  obtained 
between  16  and  18  weeks  gestation;  neural  tube  defects 
will  be  detected  with  greater  than  95%  sensitivity. 
Vitamin  K is  administered  during  the  final  month  of 
pregnancy  as  oral  Vitamin  K1  (phytonadione,  10  mg 
per  day)  to  prevent  AED-associated  fetal  and  maternal 
coagulopathy.  Adverse  outcomes  are  minimized  by 
treating  with  AED  monotherapy,  rather  than  polythera- 


py, and  by  using  the  lowest  effective  AED  dose. 
Monitoring  the  non-protein  bound  fraction  of  AED  is 
most  accurate  during  gestation. 

The  new  AEDS  (felbamate,  gabapentin,  lamotrigine, 
tiagabine,  topiramate)  have  limited  human  pregnancy 
experience,  but  these  drugs  have  not  been  teratogenic  in 
animals.  A prospective  AED  pregnancy  registry  has  been 
established  by  an  independent  scientific  advisory  group 
and  financed  by  five  pharmaceutical  companies  manu- 
facturing AEDs.  Women  who  become  pregnant  while 
receiving  any  AED  should  be  encouraged  to  enroll  with 
the  registry  (contact  information  is  provided  below). 

Epilepsy  is  a chronic  illness  that  affects  women  during 
the  child-bearing  years.  The  expression  of  epilepsy  may 
be  altered  with  physiological  changes  in  ovarian  steroid 
hormones  and  as  a consequence  of  exposure  to  therapeu- 
tic steroid  hormones.  Fertility  may  be  reduced  because  of 
alterations  in  the  hypothalamic  pituitary-gonadal  axis,  in 
gonadal  steroid  concentrations,  and  in  ovarian  morpholo- 
gy. Sexual  dysfunction  may  present  as  specific  physiolog- 
ical complaints.  Pregnancy  and  fetal  outcome  can  be 
maximized  by  maintaining  seizure  control,  utilizing  AED 
monotherapy,  and  reducing  peak-dose  exposure.  Routine 
folic  acid  supplementation  appears  prudent  for  any 
woman  of  child-bearing  potential  on  AEDs.  Further 
information  is  available  for  health  care  professionals  and 
consumers  through  the  Epilepsy  Foundation. 

The  Antiepileptic  Drug  Pregnancy  Registry 
Genetics  and  Teratology  Unit 
14CNY-MGH  East 
Room  5022A 

Charlestown,  MA  02129-2000 
1-888-233-2334 

website:  neuro-www2.mgh.harvard.edu/aed/registry.nclk 

Epilepsy  Foundation 

435 1 Garden  City  Drive 
Landover,  MD  20785-2267 
1-800-EFA-1000 
website:  www.efa.org 

Martha  J.  Morrell,  MD 
Stanford,  California 
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New  Pharmacological  and  Surgical 
Therapies  for  Parkinson's  Disease 

Replacement  therapy  with  dopamine  precursors  (lev- 
odopa)  or  dopamine  agonists  remains  the  mainstay  of 
symptomatic  therapy  for  Parkinson’s  disease.  Two  new 
selective  dopamine  D-2  and  D-3  receptor  agonists, 
pramipexole  and  ropinirole,  are  now  available.  Both  are 


268  W)M,  April  1 998— Vol  1 68,  No,  4 


Epitomes — Neurology 


being  used  as  initial  treatment  for  symptomatic 
Parkinson’s  disease  and  can  delay  the  need  for  levodopa 
by  one  or  more  years.  As  monotherapy,  pramipexole  and 
ropinirole  are  largely  devoid  of  the  adverse  effects  that 
frequently  complicate  treatment  with  levodopa,  namely 
motor  fluctuations  (in  the  most  severe  form  known  as 
“on-off’)  and  dyskinesia  (involuntary  choreic  move- 
ments). Pramipexole  and  ropinirole  are  also  used  with 
levodopa  in  more  advanced  patients  to  prolong  the 
response  to  each  dose  of  levodopa  and  to  reduce  the 
trough  severity  of  parkinsonism.  Both  new  agonists  are 
well  tolerated  but  can  have  adverse  effects  that  resemble 
those  of  other  dopaminergic  agents,  such  as  nausea, 
dizziness,  orthostatic  hypotension,  confusion,  and  hallu- 
cinations. In  conjunction  with  levodopa,  they  can  cause 
dyskinesia.  Because  pramipexole  and  ropinirole  are  not 
ergot  derivatives,  they  may  lack  rare  adverse  effects 
such  as  retroperitoneal  and  pulmonary  fibrosis  associat- 
ed with  the  older  dopamine  agonists.  Direct  compar- 
isons among  the  new  and  old  dopamine  agonists  are 
scant,  but  some  studies  suggest  that  ropinirole  and 
pramipexole  may  be  superior  to  bromocriptine. 

Tolcapone  and  entacapone,  inhibitors  of  catechol-O- 
methyl  transferase  (COMT),  will  be  introduced  in  the 
near  future;  Tolcapone  is  FDA  approved.  These  drugs 
block  0-methylation  of  levodopa  to  an  inert  compound, 
thereby  slowing  clearance  of  levodopa  from  plasma  and 
increasing  the  amount  of  levodopa  entering  the  brain, 
which  enhances  the  response  to  levodopa.  Their  effect  is 
somewhat  like  controlled-release  levodopa.  The  COMT 
inhibitors  have  no  clinical  effect  unless  they  are  com- 
bined with  levodopa.  The  side  effects  of  tolcapone  and 
entacapone  alone  are  diarrhea.  In  combination  with  lev- 
odopa, the  adverse  effects  are  the  same  as  those  of 
excessive  levodopa,  so  it  is  often  necessary  to  reduce  the 
levodopa  dose. 

Protective  therapies  to  slow  the  degeneration  of 
dopaminergic  neurons  remain  at  the  forefront  of  sci- 
entists’ and  clinicians’  minds.  Selegiline,  a selective, 
irreversible  MAO-B  inhibitor,  was  widely  adopted  fol- 
lowing the  Parkinson’s  Study  Group  report  that  it 
delayed  the  need  to  start  levodopa  by  over  a year.  The 
initial  enthusiasm  for  selegiline  has  been  tempered  by 
the  recognition  that  selegiline  can  reduce  or  reverse 
symptoms  but  not  necessarily  affect  the  progression  of 
the  disease.  So  although  selegiline's  symptomatic 
actions  can  contribute  to  the  delay  in  need  for  levodopa, 
it  does  not  clearly  alter  progression  of  the  disease  once 
levodopa  is  started.  A large  British  study  suggested  that 
selegiline  increased  mortality  rates,  but  this  finding  has 
not  been  replicated.  Thus,  the  protective  actions  of 
selegiline  are  controversial.  In  current  clinical  practice, 
selegiline  is  more  commonly  used  in  patients  early  in  the 
disease  and  withdrawn  later  in  the  course  when  patients 
are  on  multiple  antiparkinsonian  drugs.  It  can  cause  con- 
fusion, dyskinesia,  orthostatic  hypotension,  and  nausea. 
Despite  the  uncertainties  that  surround  selegiline,  the 
search  for  protective  therapies  continues  with  investiga- 
tions of  agents  to  reduce  free-radical  formation  and 


damage  in  the  basal  ganglia,  of  glutamate  antagonists  to 
reduce  excitotoxicity,  and  of  mitochondrial  electron 
chain  cofactors  to  enhance  neuronal  energy  production. 

Thalamotomy  is  increasingly  used  for  disabling  rest 
or  postural  tremor  that  is  unresponsive  to  pharmacolog- 
ical management.  Unilateral  thalamotomies  abolish  or 
greatly  reduce  contralateral  tremor  but  do  not  affect  the 
other  parkinsonian  signs  of  rigidity  and  bradykinesia. 
Bilateral  procedures  are  associated  with  a high  incidence 
of  dysarthria,  dysphagia,  and  disequilibrium,  and  they 
are  only  reluctantly  used  in  severely  affected  patients.  A 
new  approach  is  to  implant  stimulating  electrodes  in  the 
thalamus,  because  high-frequency  stimulation  will  inac- 
tivate neurons  in  the  vicinity  of  the  electrode  tip  and  pro- 
duce a reversible  thalamotomy.  Adverse  effects  can  be 
minimized  by  altering  the  stimulation  parameters,  and 
bilateral  procedures  can  be  done  without  the  concern  of 
irreversible  dysarthria,  dysphagia,  and  disequilibrium. 
The  drawbacks  are  the  expense  of  the  stimulator,  the 
periodic  need  for  battery  replacement,  and  the  consider- 
able effort  required  to  find  the  optimal  stimulation  para- 
meters. A common  compromise  is  to  do  a thalamotomy 
on  the  first  side  and,  if  needed,  thalamic  stimulation  on 
the  contralateral  side  at  a later  date.  Pallidotomy  amelio- 
rates contralateral  levodopa-induced  dyskinesia.  It  may 
also  improve  other  aspects  of  parkinsonism,  but  severe 
dyskinesia  is  the  major  indication  for  the  procedure.  The 
adverse  effects  of  bilateral  pallidotomies  are  similar  to 
those  of  bilateral  thalamotomies  and  are  therefore  rarely 
performed.  Unilateral  and  bilateral  stimulation  of  the 
pallidum  and  subthalamic  nucleus  are  promising,  safer 
techniques  that  are  under  intense  investigation  for  treat- 
ment of  parkinsonism. 

John  G.  Nutt,  MD 

Portland,  Oregon 
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Recent  Advances  in  the 
Treatment  of  Neuropathies 

There  is  a growing  arsenal  of  immunomodulating  ther- 
apies— including  glucocorticoids,  immunosuppressant 
drugs,  intravenous  immune  globulin  (IVIg),  and  plasma- 
pheresis— that  is  used  to  treat  peripheral  neuropathies. 
These  therapies  control  underlying  immune  processes 
that  attack  nerves.  Recovery  from  dysimmune  neu- 
ropathies, however,  requires  more  than  the  control  of 
underlying  immune  processes.  It  also  requires  repair  and 
recovery  of  peripheral  nerve  that  no  therapy  has  been 
shown  to  enhance  or  alter.  In  axonal  neuropathies,  the 
goal  is  stabilization  of  function,  because  recovery  fol- 
lows axon  regeneration  and  collateral  reinnervation. 
This  takes  years  and  is  incomplete.  In  demyelinating 
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neuropathies,  the  goal  is  restoration  of  function,  because 
recovery  follows  remyelination.  This  takes  only  months 
and  is  complete.  Once  full  benefit  is  achieved,  whether 
stabilization  or  restoration,  therapy  should  be  reduced — 
it  is  toxic  or  costly.  Therapy  reduction  requires  close  sur- 
veillance for  clinical  relapse,  which  would  indicate  that 
control  over  underlying  immune  processes  attacking 
nerve  has  been  lost. 

Over  a decade  ago,  French  and  North  American  stud- 
ies demonstrated  that  acute  idiopathic  demyelinating 
neuropathy,  Guillain  Barre  syndrome  (GBS),  can  be 
treated  with  plasmapheresis.  A recent  follow-up  study 
found  doses  can  be  adjusted  to  severity  without  losing 
benefit:  2 plasma  exchanges  in  mild  GBS  and  no  more 
than  4 plasma  exchanges  in  moderate  and  severe  GBS. 
The  Dutch  have  found  that  IVIg  is  as  effective  as 
plasmapheresis.  Plasmapheresis  requires  special  equip- 
ment available  at  special  centers,  whereas  IVIg  is  wide- 
ly available.  Plasmapheresis  may  cause  hypotension  and 
malaise;  IVIg  causes  fever,  headache,  myalgia,  rash, 
anaphylactic  reaction,  thromboses,  infarcts,  congestive 
heart  failure,  and  hepatitis  C.  The  frequency  of  side 
effects  is  similar  between  the  treatments.  Both  cost 
about  $6,000  to  $12,000  for  4 to  6 treatments.  The  cost 
is  not  trivial,  but  it  is  justified  by  the  savings  that  comes 
from  reduced  hospitalization,  morbidity,  and  disability. 

Traditionally,  chronic  idiopathic  demyelinating  neu- 
ropathy has  been  treated  with  large  glucocorticoid  doses 
(prednisone,  1 to  2 mg  per  kg  of  body  weight  a day,  up 
to  100  mg  a day).  There  is  a growing  tendency  to  use 
other  immunomodulatory  therapies  alone  or  in  various 
combinations  as  alternatives  or  as  adjuncts  to  glucocor- 
ticoids. Plasmapheresis  and  IVIg  are  effective  in  con- 
trolling disease.  Maintenance  therapy  every  4 to  6 weeks 
is  usually  necessary.  Azathiaprine,  cyclophosphamide 
(in  oral  daily  doses  or  monthly  intravenous  pulses),  and 
cyclosporin  A are  increasingly  used  as  adjunct,  steroid- 
sparing therapy,  as  alternatives  to  glucocorticoid  thera- 
py, or  as  second-line  therapy.  Eradication  rather  than 
mere  control  of  disease  is  achievable  in  some  patients. 
No  well-conducted  trial  has  compared  these  therapies 
directly.  Drug  therapy  takes  months  before  seeing  its 
benefit,  so  combining  modalities  is  sensible.  Therapy  is 
often  started  with  plasmapheresis  or  IVIg  for  early 
reversal  of  deficits  and  maintained  with  drugs  for  long- 
term control  (if  rkot  eradication). 

Multifocal  motor  neuropathy  may  represent  a variant 
of  chronic  idiopathic  demyelinating  polyneuropathy.  It 
starts  with  progressive,  asymmetric,  pure,  or  mostly 
pure  motor  weakness,  atrophy,  and  fasciculations  and 
resembles  motor  neuron  disease,  for  which  it  is  occa- 
sionally tragically  mistaken.  It  is  caused  by  immune- 
mediated  focal  demyelination  in  peripheral  nerves, 
which  leads  to  conduction  blocks.  An  association  with 
antibody  to  GMl  ganglioside,  initially  believed  to  be 
hallmark,  is  now  known  to  be  inexact — probably  only 
50%  of  patients  have  the  antibody.  Treatment  is  usually 
gratifying  with  IVIg;  most  patients  depend  on  treatment 
every  4 to  6 weeks.  If  treatments  begin  to  fail,  either 


dose  or  frequency  of  IVIg  may  be  increased  or  other 
immunomodulating  therapies,  especially  cyclophos- 
phamide, may  be  invoked. 

The  association  between  neuropathy  and  paraproteine- 
mia has  been  appreciated  for  over  a decade.  Ten  percent 
of  patients  with  neuropathy  have  a monoclonal  gam- 
mopathy  (as  opposed  to  0.1%  to  3.0%  of  the  general  pop- 
ulation) and  nearly  50%  of  gammopathy  patients  have 
neuropathy.  But  despite  intense  interest,  the  correlation 
of  clinical  syndrome  and  paraproteinemic  syndrome 
remains  unclear.  Antibodies  to  various  peripheral  nerve 
antigens  including  myelin  associated  glycoprotein 
(MAG),  sulfatide,  GMl,  asialo-GMl,  and  GDlb  can  be 
detected,  but  doing  so  has  dubious  value  for  classifying 
the  neuropathy  and  determining  the  course  of  therapy. 
Therefore,  these  determinations  they  have  a limited  role. 
Therapy  should  be  directed  at  the  cause  of  the  parapro- 
teinemic syndrome,  such  as  myeloma,  plasmacytoma, 
lymphoma,  or  amyloidosis.  If  the  cause  of  the  parapro- 
teinemia is  established,  so-called  monoclonal  gam- 
mopathy of  undetermined  significance,  therapy  of  the 
neuropathy  should  depend  on  clinical  circumstances 
and  pathophysiolgy.  Immunomodulating  therapy  should 
be  used  for  demyelinating  neuropathies;  cautious  (if 
any)  therapy  should  be  used  for  axonal  neuropathies 
because  treatment  may  be  ineffective  and  hazardous  and 
have  a benefit  that  is  difficult  to  monitor. 

John  Ravits,  MD 
Seattle,  Washington 
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Endovascular  Treatment  of  Vasospasm 

Cerebral  vasospasm  is  a serious  complication  facing 
patients  with  aneurysmal  subarachnoid  hemorrhage 
(SAH)  and  is  the  leading  cause  of  death  and  disability  in 
this  group.  Because  vasospasm  is  a delayed  phenome- 
non, its  occurance  can  lead  to  a poor  outcome  despite  a 
technically  successful  early  aneurysm  clipping. 
Identifying  vasospasm  is  based  on  symptoms,  with  con- 
firmation by  diagnostic  testing.  Transcranial  doppler 
(TCD)  is  a bedside,  noninvasive  technique,  but  it  suffers 
from  problems  with  sensitivity  and  specificity,  operator 
dependence,  and  inconsistent  visualization.  Cerebral 
angiography,  the  gold  standard  for  the  detection  of 
vasospasm,  is  invasive  and  carries  a small,  but  real,  risk 
of  vessel  injury,  stroke,  or  death. 
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The  traditional  treatment  of  vasospasm  includes 
intravascular  volume  loading,  maintenance  of  hyperten- 
sive blood  pressure,  and  administration  of  calcium  chan- 
nel blockers.  Recently,  endovascular  technology  has 
been  adapted  as  an  adjunct  therapy.  Using  standard 
transfemoral  cerebral  angiography  access,  newer  gener- 
ation guidewires  and  catheters  allow  superselective 
catheterization  of  intracranial  vessels,  including  naviga- 
tion of  vessels  at  the  circle  of  Willis  and  beyond.  By 
selective  placement  of  a catheter,  focal  therapy  can  be 
delivered  at  the  location  of  maximal  spasm. 

Papaverine,  an  agent  that  relaxes  arterial  beds  by 
directly  inhibiting  smooth  muscle,  can  be  infused  via  a 
microcatheter  into  a spastic  cerebral  bed.  The  appeal  of 
this  approach  is  localized  delivery,  which  minimizes 
systemic  hypotensive  effects.  In  addition,  because 
papaverine  will  exhibit  some  therapeutic  effect  down- 
stream to  the  point  of  release,  it  is  not  necessary  to  place 
the  catheter  tip  at  the  target  site.  This  feature  may  be 
useful  when  it  is  technically  impossible  to  place  the 
catheter  precisely  because  of  unfavorable  anatomy  or 
when  rapid  completion  of  the  procedure  is  necessary 
because  of  the  patient’s  condition.  About  two-thirds  of 
spastic  vessels  will  respond  to  papaverine  infusion. 
Spasm  resolution  typically  occurs  within  minutes  but 
may  require  up  to  ninety  minutes  before  an  effect  is 
demonstrable.  It  is  important  to  note  that  clinical 
improvement  does  not  necessarily  correlate  with  angio- 
graphic resolution  of  spasm.  Furthermore,  successful 
papaverine  treatment  does  not  afford  durable  protection 
against  future  development  of  spasm.  Our  experience  is 
that  the  duration  of  effect  is  less  than  24  hours;  retreat- 
ment may  be  necessary  within  that  interval.  The  mecha- 
nisms underlying  papaverine’s  variable  effects  are 
obscure  but  may  involve  differential  sensitivity  as  a ves- 
sel progresses  through  phases  of  spasm. 

Transluminal  angioplasty  offers  a mechanical  tech- 
nique for  dilating  spastic  segments.  In  one  series,  15  out 
of  18  spastic  vessels  responded  favorably,  accompanied 
by  clinical  improvement  in  4 out  of  5 patients.  Unlike 
papaverine,  the  angioplastic  balloon  must  be  delivered 
precisely  to  the  spastic  site.  This  may  not  always  be  pos- 
sible due  to  technical  limitations  related  to  guidewire  and 
catheter  designs.  Sites  typically  accessible  include  the 
distal  internal  carotid,  the  Ml  segment  of  the  middle 
cerebral  artery,  and  the  vertebral  and  basilar  arteries.  The 
A1  segments  of  the  anterior  cerebral  and  the  P 1 segments 
of  the  posterior  cerebral  arteries  are  less  consistently  nav- 


igable. Therefore,  angioplasty  is  currently  best  suited  for 
treating  focal  narrowing  in  accessible  locations. 

A potential  risk  of  either  papaverine  or  angioplasty  is 
the  vasodilation  of  an  injured,  incompetent  vascular  bed 
and  subsequent  hemorrhagic  conversion  of  a preexisting 
bland  infarct.  While  rare,  the  consequences  of  such  a 
reperfusion  hemorrhage  can  be  disastrous.  Because  of 
this  possibility,  we  recommend  obtaining  a noncontrast 
computed  tomographic  (CT)  scan  of  the  head  before 
beginning  endovascular  treatment.  The  presence  of  sig- 
nificant areas  of  hypodensity  within  the  target  vascular 
distribution  probably  represents  a contraindication  to 
papaverine  or  angioplasty.  Other  reported  complications 
with  papaverine  include  transient  or  permanent  neuro- 
logic deficits,  paradoxic  exacerbation  of  vasospasm,  and 
systemic  effects  such  as  thrombocytopenia  and  heart 
block.  Potential  complications  of  angioplasty  include 
intimal  injury,  vessel  rupture,  dislodgement  of  aneurysm 
clips,  and  distal  embolization  from  disrupted  plaque.  In 
the  setting  of  an  unsecured  aneurysm,  one  theoretical 
risk  is  that  angioplasty  or  papaverine  therapy  could  pro- 
duce a sudden  increase  in  the  downstream  pressure-head 
of  blood,  which  could  lead  to  aneurysmal  rupture. 

Neither  papaverine  nor  angioplasty  stands  alone  as 
comprehensive  vasospasm  therapy,  and  each  requires 
careful  integration  into  the  overall  care  of  the  patient 
with  SAH.  In  the  patient  with  clinical  and  TCD  evidence 
of  vasospasm,  we  believe  that  cerebral  angiography 
should  only  be  performed  if  the  patient  is  a candidate  for 
endovascular  therapy.  Before  angiography,  the  patient 
needs  a noncontrast  CT  of  the  head.  If  no  contraindica- 
tions exist,  the  patient  should  proceed  to  angiography 
with  the  intent  of  endovascular  therapy  by  angioplasty, 
papaverine,  or  both.  Papaverine  and  angioplasty  are 
powerful,  direct  methods  for  ameliorating  vasospasm  in 
properly  selected  patients. 

Bohdan  Chopko,  MD,  PhD 
Wade  Wong,  DO 
La  Jolla,  California 
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EDITOR'S  NOTE 

This  epitome  was  omitted  from  the  Neurosurgery  epitomes  feature  in  the  June 
1997  issue  of  the  Western  Journal  of  Medicine.  As  a topic  related  to  neurology, 
it  is  included  in  this  issue. 
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Combination  Therapy  With  an 
Angiotensin  Converting 
Enzyme  Inhibitor  and  an 
Angiotensin-ll  Receptor 
Antagonist  for 
Refractory  Essential 
Hypertension 

JOHN  D.  BISOGNANO,  MD,  PhD 
LAWRENCE  D.  HORWITZ,  MD 
Denver,  Colorado 


The  treatment  of  severe  essential  hypertension  can  be 
a difficult  clinical  challenge.  Despite  the  wide  range  of 
pharmacological  options,  some  patients  have  poor  blood 
pressure  control  even  with  multidrug  therapy.  It  is  well- 
established  that  increased  circulating  or  tissue 
angiotensin  II  activity  can  be  a major  cause  of  hyperten- 
sion.' Angiotensin  converting  enzyme  (ACE)  inhibitors 
have  shown  to  be  effective  in  the  treatment  of  severe 
hypertension  and  are  frequently  used  for  this  purpose. 
However,  even  with  the  combination  of  high  doses  of 
ACE  inhibitors  (enough  to  effectively  block  ACE  activ- 
ity), diuretics,  and  adrenergic  antagonists,  some  patients 
continue  to  exhibit  high  blood  pressure. 

ACE  inhibitors  are  attractive  for  the  treatment  of 
hypertension  because  they  effectively  block  the  produc- 
tion of  angiotensin  II  while  simultaneously  decreasing 
ACE-mediated  degradation  of  bradykinin,  a potent 
vasodilator.  Alternative  pathways  for  the  production  of 
angiotensin  II,  which  do  not  involve  ACE,  have  been 
described. We  considered  the  possibility  that  in 
patients  whose  pressures  are  resistant  to  high  doses  of 
ACE  inhibitors,  angiotensin  II  activity  in  the  systemic 
resistance  vessels  might  not  be  completely  suppressed  by 
ACE  inhibitors.  An  alternative  way  of  preventing  the 
effects  of  angiotensin  II  is  to  block  the  receptor  through 
which  angiotensin  II  exerts  its  effects.  If  high  doses  of  an 
ACE  inhibitor  do  not  result  in  an  adequate  antihyperten- 
sive response,  further  prevention  of  angiotensin  II  effects 
theoretically  can  be  attained  with  the  addition  of  an 


(Bisognano  |D,  Horwitz  LD.  Combination  therapy  with 
an  angiotensin  converting  enzyme  inhibitor  and  an  an- 
giotensin-ll receptor  antagonist  for  refractory  essential 
hypertension.  West]  Med  1998;  168:272-274) 
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angiotensin  Il-receptor  blocker.  Such  a combination 
would  allow  ACE  inhibitor-induced  bradykinin  augmen- 
tation but  reduce  angiotensin  11  production  and  block 
effects  of  angiotensin  II  produced  by  non-ACE  path- 
ways. We  postulated  that  combining  the  two  drug  types 
would  likely  exceed  the  effect  of  either  drug  used  alone. 

We  describe  four  patients  with  severe  hypertension, 
refractory  to  other  regimens,  who  were  successfully 
treated  with  the  combination  of  an  ACE  inhibitor  and  an 
angiotensin  Il-receptor  antagonist.  Each  of  these 
patients  failed  to  respond  adequately  to  high  doses  of  an 
ACE  inhibitor  combined  with  other  classes  of  antihy- 
pertensive agents;  each  experienced  considerably  better 
pressure  control,  however,  when  an  angiotensin 
Il-receptor  antagonist  was  added.  This  finding  is  com- 
patible with  the  hypothesis  that  in  some  hypertensive 
patients  substantial  angiotensin  II  is  produced  by  non- 
ACE  mechanisms  and  that  employing  a dual  approach  to 
preventing  Renin-angiotensin  system  effects  may  be 
useful  in  treating  these  individuals. 

Reports  Of  Cases 

Patient  1 

A 73-year-old  man,  weighing  168  pounds,  had  a long 
history  of  severe  essential  hypertension.  The  patient  was 
on  an  antihypertensive  regimen  consisting  of  an  ACE 
inhibitor,  quinapril  (40  mg  a day);  hydrochlorothiazide 
(25  mg  a day);  labetalol  (200  mg  twice  a day);  and  cloni- 
dine  (0.2  mg  twice  a day).  He  continued  to  note  morning 
systolic  blood  pressures  of  182  to  226  mm  of  mercury 
and  diastolic  blood  pressures  of  70  to  80  mm  of  mercury. 
He  had  previously  been  treated  with  long-acting  nifedip- 
ine, which  was  ineffective,  and  beta  adrenergic  blockers, 
which  were  poorly  tolerated  and  resulted  in  bradycardia 
and  fatigue.  There  was  considerable  fluctuation  in  his 
response  to  labetalol. 

The  results  of  his  echocardiogram  showed  left  ven- 
tricular hypertrophy.  Serum  potassium  and  creatinine 
levels  were  normal.  Because  of  symptomatic  bradycar- 
dia (with  pulse  rates  as  low  as  46  beats  per  minute),  it 
became  necessary  to  reduce  the  dosage  of  labetalol  to 
100  mg  two  times  a day,  and  an  ATI  antagonist,  losartan 
(50  mg  two  times  a day),  was  added  to  his  regimen.  Over 
the  next  three  months,  systolic  pressures  were  172  to 
178  mm  of  mercury,  and  diastolic  pressures  were  68  to 
80  mm  of  mercury;  excessive  bradycardia  was  no  longer 
present  (his  heart  rate  was  60  beats  per  minute). 

Patient  2 

An  86-year-old  man,  weighing  1 87  pounds,  who  had  a 
long  history  of  severe  essential  hypertension  did  not  attain 
sufficient  blood  pressure  control  on  a regimen  consisting 
of  quinapril  (40  mg  a day),  hydrochlorothiazide  (25  mg  a 
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day),  and  atenolol  (50  mg  a day).  His  systolic  blood  pres- 
sures on  this  regimen  were  176  to  186  mm  of  mercury, 
and  his  diastolic  pressures  were  106  to  108  mm  of  mer- 
cury. He  had  experienced  an  episode  of  confusion  thought 
to  be  related  to  his  high  pressures.  Treatment  with 
atenolol  resulted  in  an  rise  in  his  PR  interval  on  his  elec- 
trocardiogram. Serum  potassium  and  creatinine  levels 
were  normal.  After  several  months  of  poor  control,  losar- 
tan  (initially  50  mg  a day  and  subsequently  100  mg  a day) 
was  added  to  his  regimen,  and  the  dose  of  atenolol  was 
lowered  to  25  mg  a day  because  of  his  increased  PR  inter- 
val. These  changes  led  to  excellent  control  of  his  blood 
pressure,  with  his  latest  reading  at  1 36/64  mm  of  mercury. 
The  patient  continues  to  do  well  on  this  regimen. 

Patient  3 

A 62-year-old  woman,  weighing  187  pounds,  had  a 
history  of  an  inferior  wall  myocardial  infarction  and  sev- 
eral years  of  poorly  controlled  hypertension.  She  was 
intolerant  of  therapy  with  beta  adrenergic  blockade  and 
diltiazem,  a calcium  blocker,  and  was  hospitalized  for  an 
episode  of  congestive  heart  failure.  Subsequent  therapy 
with  enalapril  (20  mg  twice  a day)  and  furosemide  (40 
mg  a day)  relieved  her  symptoms  of  heart  failure,  but 
she  continued  to  have  elevated  blood  pressures  of 
approximately  170/104  mm  of  mercury.  Results  of  her 
echocardiogram  revealed  normal  systolic  and  diastolic 
function  as  well  as  normal  wall  thickness.  Serum  creati- 
nine and  potassium  levels  were  normal.  Adding  losartan 
(50  mg  twice  a day)  to  her  medical  regimen  has  resulted 
in  systolic  pressures  of  130  to  142  mm  of  mercury,  with 
diastolic  pressures  in  the  80s.  The  patient  is  asympto- 
matic on  this  medical  regimen  and  has  had  no  further 
episodes  of  congestive  heart  failure. 

Patient  4 

A 72-year-old  man,  weighing  260  pounds,  had  a 
long  history  of  hypertension  that  had  been  resistant  to  a 
variety  of  medical  therapy  combinations.  On  quinapril 
(40  mg  twice  a day),  doxazosin  (8  mg  a day),  and 
furosemide  (40  mg  a day),  he  presented  with  a blood 
pressure  of  197/85  mm  of  mercury  and  mild  heart  fail- 
ure, including  dyspnea  and  pulmonary  congestion.  His 
electrocardiogram  showed  left  ventricular  hypertrophy 
with  strain.  His  echocardiogram  revealed  concentric 
left  ventricular  hypertrophy  with  normal  systolic  func- 
tion and  moderate  left  ventricular  dilatation.  Serum 
potassium  and  creatinine  levels  were  normal.  The  addi- 
tion of  losartan  (100  mg  twice  a day)  to  his  medical  reg- 
imen resulted  in  a reduction  of  his  systolic  and  diastolic 
blood  pressures — to  160  to  168  and  70  to  78  mm  of 
mercury,  respectively.  The  patient’s  dyspnea  and  pul- 
monary congestion  disappeared. 

Discussion 

The  classic  pathway  of  angiotensin  11  synthesis  is  cat- 
alyzed by  the  ACE,  which  is  present  in  plasma  and  var- 
ious other  tissues.'  There  have  been  several  reports. 


however,  of  angiotensin  II  synthesis  by  pathways, 
involving  chymase  or  other  enzymes,  that  do  not  require 
ACE.^'^  Conclusions  of  studies  involving  myocardial 
angiotensin  II  production  in  patients  with  heart  failure 
have  covered  the  spectrum,  with  one  report  stating  that 
non-ACE  pathways  are  extremely  important  in  the 
process,^  and  another  report  concluding  that  all  or  near- 
ly all  angiotensin  II  production  is  prevented  with  ACE 
inhibition.*  The  effectiveness  of  ACE  inhibitors  in  low- 
ering the  blood  pressures  of  essential  hypertensive 
patients  does  not  exclude  the  possibility  that  in  some 
patients  the  non-ACE  pathway  of  angiotensin  II  produc- 
tion could  be  an  important  modulator  of  blood  pressure. 
In  support  of  this  thesis,  a recent  study  of  spontaneously 
hypertensive  rats  concluded  that  the  combination  of  an 
ACE  inhibitor  and  an  angiotensin  II  inhibitor  reduced 
blood  pressure  more  than  either  agent  alone. ^ 

All  four  of  the  patients  in  this  report  were  initially  on 
doses  of  ACE  inhibitors  that  are  generally  considered  to 
provide  complete  blockade  of  ACE.^"''  In  all  four  patients, 
the  addition  of  the  AT  I blocker  losartan  to  an  ACE 
inhibitor  markedly  improved  blood  pressure  control. 
There  are  two  likely  explanations  for  the  success  of  adding 
losartan  to  the  previous  regimens:  either  the  ACE  inhibi- 
tion was  incomplete  or  there  were  substantial  amounts  of 
angiotensin  II  produced  by  non-ACE  pathways. 

Prolonged  use  of  ACE  inhibitors  can  result  in  an  up 
to  two-fold  rise  in  angiotensin  I activity  and  a shorter 
duration  of  angiotensin  II  suppression. This  can  lead  to 
decreased  efficacy  of  ACE  inhibitors  in  the  treatment  of 
hypertension.  The  doses  of  ACE  inhibitors  in  our  four 
patients  were  so  high  that  they  normally  would  be 
expected  to  prevent  all  meaningful  ACE  activity. 

The  alcemative  explanation  is  that  there  was  sub- 
stantial production  of  angiotensin  II  by  non-ACE  path- 
ways in  these  patients.  A previous  study  investigated  the 
relative  effects  of  ACE  inhibitor  therapy,  angiotensin  II 
antagonist  therapy,  and  combination  therapy  on  blood 
pressure  in  sodium-depleted  subjects."  In  these  subjects, 
combination  therapy  induced  a greater  decrease  in  mean 
blood  pressure  than  observed  with  each  agent  alone.  In 
a recent  study  of  spontaneously  hypertensive  rats,  a sim- 
ilar benefit  using  the  combination  of  an  ACE  inhibitor 
and  an  ATI  blocker  was  noted.^ 

Regardless  of  the  underlying  mechanism,  the  combi- 
nation of  an  ACE  inhibitor  and  an  ATI  receptor  blocker 
allowed  us  to  bring  blood  pressure  under  reasonable 
control  in  four  patients  whose  hypertension  was  highly 
refractory  to  combinations  of  an  ACE  inhibitor  with 
other  drugs.  Use  of  an  ACE  inhibitor  permits  the  antihy- 
pertensive effect  of  increased  bradykinin  production  to 
occur,  an  effect  that  is  not  seen  with  angiotensin-II 
receptor  blockade  alone. 

Conclusion 

Combination  therapy  with  an  ACE  inhibitor  and  an 
angiotensin-II  receptor  blocking  agent  has  a role  in  the 
treatment  of  severe,  refractory  essential  hypertension. 
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Although  the  long-term  efficacy  and  mortality  benefit  of 
this  therapy  has  not  been  described,  one  would  expect  it 
to  parallel  that  of  other  antihypertensive  regimens.  This 
type  of  combination  therapy  is  likely  to  provide  the 
benefits — including  the  prevention  of  left  ventricular 
hypertrophy  and  improvement  of  proteinuria  and  heart 
failure — that  are  associated  with  ACE  inhibitors  alone. 
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Glibenclamide  IS  A potent,  long-acting  second-genera- 
tion sulphonylurea  that  is  probably  the  most  widely  used 
oral  hypoglycemic  agent  in  the  world.  The  drug  is  safer 


(Tholakanahalli  VN,  Potti  A,  Heyworth  MF.  Glibenclamide- 
induced  cholestasis.West  J Med  1998;  168:274-277) 


From  the  Department  of  Internal  Medicine,  University  of  North  Dakota 
School  of  Medicine  and  Health  Sciences,  Fargo  (Drs  Tholakanahalli,  Potti,  and 
Heyworth),  and  the  Medical  Service,  VA  Medical  Center,  Fargo,  North  Dakota  (Dr 
Heyworth), 

Reprint  requests  to  Venkatakrishna  N.  Tholakanahalli  MD,  Medical  Service 
(111),  VA  Medical  and  Regional  Office  Center,  2 1 0 1 N Elm  St,  Fargo,  ND  58102. 
E-mail:  vtholak@mail.med.und.nodak.edu. 


than  first-generation  oral  hypoglycemic  agents. 
Although  not  frequently  reported  in  the  American  popu- 
lation,'-^ (a  search  on  Medline’s  website  revealed  fewer 
than  fifteen  reported  cases)  cholestatic  liver  disease 
remains  a major  side  effect^  that  is  independent  of  the 
duration  of  therapy.  We  report  a case  of  reversible 
cholestasis  induced  by  glibenclamide. 

A 64-year-old  man  with  a twenty-year  history  of  type 
2 diabetes  mellitus  presented  to  the  hospital  on  April  23, 
1996.  He  had  been  treated  with  glibenclamide  10  mg  per 
day  for  at  least  the  last  four  years  and  had  a six-  to  eight- 
week  history  of  fatigue,  nausea,  and  malaise,  complicat- 
ed by  a one-week  history  of  jaundice,  sporadic  episodes 
of  vomiting,  dark  urine,  and  pale  stools.  He  reported 
weight  loss  of  approximately  five  pounds.  There  was  no 
history  of  fever,  abdominal  pain,  skin  rash,  pruritus,  or 
arthralgia,  nor  any  history  of  alcohol  abuse,  previous 
liver  disease,  blood  transfusion,  exposure  to  toxins,  or 
additional  recent  drug  intake. 

The  patient’s  physical  examination  revealed  marked 
icterus  and  hepatomegaly.  Results  of  a hemogram  were 
normal,  as  were  his  eosinophil  count,  coagulation  stud- 
ies, serum  amylase  level,  renal  function  test,  and  ery- 
throcyte sedimentation  rate.  His  glycemic  control  had 
been  erratic  for  approximately  one  month  before  presen- 
tation. The  patient’s  initial  liver  chemistry  panel  and 
subsequent  results  are  depicted  in  Table  1.  His  serum 
albumin  level  was  2.9  grams  per  dl.  Serological  tests  for 
Hepatitis  A,  B,  and  C viruses,  Helicobacter  pylori, 
antimitochondrial  antibody,  and  antinuclear  antibody 
were  all  negative.  Abdominal  ultrasonography  and  CT 
scan  of  the  abdomen  did  not  reveal  significant  abnor- 
malities. Two  endoscopic  retrograde  cholangiopancre- 
atograms  (ERCPs) — performed  on  April  23  and  May 
3 — did  not  show  evidence  of  extrahepatic  obstruction. 
The  patient’s  serum  total  bilirubin  level  increased  from 
9.4  mg  per  dl  on  April  23  to  19.8  mg  per  dl  on  May  8, 
despite  his  normal  ERCP  (Figure  1). 

A liver  biopsy  specimen  examined  at  Mayo  Clinic 
(Rochester,  MN)  showed  portal  and  periportal  inflam- 
mation and  edema  with  a few  scattered  poorly  defined 
granulomas,  proliferation  of  ducts,  focal  ductopenia, 
neutrophil  infiltration  of  the  portal  areas,  and  prominent 
centrilobular  hepatocanalicular  cholestasis  (Figure  2). 
There  was  no  evidence  of  viral  inclusion  bodies  or  fatty 
change  in  the  biopsy  specimen.  Glibenclamide  was  dis- 
continued on  May  8,  and  the  patient  was  started  on 
insulin  therapy.  After  eight  weeks,  the  laboratory  vari- 
ables had  become  essentially  normal.  Six  months  later, 
the  patient  was  asymptomatic  and  had  no  clinical  or 
biochemical  evidence  of  liver  disease  (Table  1).  A 
rechallenge  test  with  glibenclamide  was  not  conducted 
for  ethical  reasons. 

The  differential  diagnosis  considered  in  this  case 
included  choledocholithiasis,  primary  biliary  cirrhosis, 
and  hepatitis.  It  is  important  to  note,  however,  that  the 
time-course  of  events,  the  patient’s  normal  abdominal 
ultrasound,  and  ERCPs  with  no  evidence  of  biliary  ductal 
dilation  argue  strongly  against  a diagnosis  of  choledo- 
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TABLE  1 .—Serial  Values  of  Serum  Biochemical  Variables  (Normal  Ranges  Shown  in  Parentheses) 


Date  (1996) 

Total  Bilirubin 
(0.2  to  1.2) 
mg/dl 

Direct  Bilirubin 
(0  to  0.25) 
mg/dl 

Aik  Phosphatase 
(37  to  107) 
u/1 

AST  (SCOT) 
(12  to  4S) 
u/1 

ALT(SCPT) 
(0  to  SS) 
u/1 

Apr  23 

9.4 

8 

263 

40 

109 

May  8 

19.8 

18 

235 

51 

63 

May  18  

11.4 

— 

244 

62 

80 

May  19  

10.3 

8.7 

- 

— 

- 

May  28  

5.1 

— 

260 

82 

120 

June  14 

2.1 

— 

218 

50 

69 

July  12 

1.1 

— 

140 

32 

40 

Sept  6 

0.6 

— 

82 

23 

27 

Nov  1 

0.9 

0.6 

91 

27 

33 

cholithiasis  or  passage  of  a gallstone,  especially  in  view  of 
the  increase  in  the  patient’s  serum  bilirubin  level. 
Moreover,  the  patient  had  no  abdominal  pain,  shaking 
chills,  or  fever.  A diagnosis  of  primary  biliary  cirrhosis 
was  considered  unlikely  in  view  of  the  clinical  presenta- 
tion, the  time-course,  and  the  absence  of  antimitochondri- 
al  antibody.  The  histopathological  appearances  of  the  liver 


biopsy  specimen  did  not  suggest  viral  hepatitis,  which  was 
also  not  supported  by  the  negative  viral  serology. 

In  this  patient,  the  temporal  association  of  clinical  and 
biochemical  improvement  with  discontinuation  of 
glibenclamide,  the  histopathological  appearances  of 
drug-induced  hepatitis,  and  the  absence  of  other  etiolog- 
ical explanations  strongly  support  the  diagnosis  of 


Figure  1. — This  figure  shows  (A)  an  endoscopic  retrograde  cholangiopancreatogram  (ERCP)  performed  on  April  23,  1996,  with  nor- 
mal common  bile  duct,  hepatic,  cystic,  and  pancreatic  ducts.  There  is  no  evidence  of  obstruction  or  ductal  dilation.  An  ERCP  per- 
formed on  May  3,  1996,  (B)  shows  normal  common  bile  duct  without  ductal  dilation. 
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Figure  2. — This  figure  includes  photomicrographs  of  the  patient's  liver  biopsy  specimen  stained  with  hematoxylin  and  eosin  show- 
ing (A)  low  magnification  view  of  liver  lobules,  including  portal  triad  (open  arrow)  and  centrilobular  area  (solid  arrow);  (B)  high  mag- 
nification view  of  centrilobular  area,  with  hepatocanalicular  cholestasis  (solid  arrow);  and  (C)  high  magnification  view  of  portal  and 
periportal  area,  with  neutrophil  infiltration  and  ductal  proliferation. 
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glibenclamide-induced  cholestasis.'*  In  view  of  the  wide- 
spread use  of  glibenclamide,  physicians  should  be  aware 
of  its  hepatotoxic  potential,  even  though  glibenclamide- 
induced  hepatotoxicity  has  been  reported  infrequently. 
The  mechanism  of  this  effect  is  not  understood  and  is 
idiosyncratic,  but,  as  exemplified  by  our  patient,  who  had 
been  on  glibenclamide  for  several  years,  such  hepatotox- 
icity may  occur  at  any  time  during  the  course  of  therapy. 
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Iliofemoral  Venous  Thrombosis 
Treated  by  Catheter-Directed 
Thrombolysis,  Angioplasty, 
and  Endoluminal  Stenting 
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Iliofemoral  deep  venous  thrombosis  (DVT)  accounts 
for  over  20%  of  all  DVTs.'  Because  of  the  extent  of  the 
thrombosis  in  iliofemoral  DVT,  traditional  anticoagulant 
therapy  with  heparin  sulfate  is  often  inadequate  to  pre- 
vent both  short-  and  long-term  complications  of  DVT. 
Catheter-directed  thrombolysis  is  a new  technique  for 
treating  iliofemoral  DVT;  it  overcomes  many  of  the 
deficiencies  of  traditional  therapy.^-^  We  report  a case  of 
a young  woman  with  an  extensive  iliofemoral  and  infe- 
rior vena  cava  DVT  treated  successfully  with  catheter- 
directed  thrombolysis.  We  also  provide  a review  of  this 
method  of  treating  iliofemoral  DVT. 


(Fearon  WF,  Semba  CP.  Iliofemoral  venous  thrombosis 
treated  by  catheter-directed  thrombolysis,  angioplasty, 
and  endoluminal  stenting.  West  J Med  1998; 
168:277-279) 
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Report  of  a Case 

An  active  27-year-old  woman  presented  two  weeks 
after  a 100-mile  bike  ride  with  low  back  pain,  left  thigh 
pain,  and  a 2-day-old  fever.  Her  medications  included  an 
oral  contraceptive  pill  and  ibuprofen.  The  remainder  of 
her  history  was  unremarkable.  On  admission  she  had  a 
temperature  of  38.3°C  (100.9°F).  Her  left  inguinal  area 
was  extremely  tender  to  the  touch;  there  was  trace 
edema  at  the  ankle;  and  a pelvic  examination  showed  a 
left  adnexal  mass.  Laboratory  studies  were  notable  for  a 
leukocyte  count  of  14.0  X 10“^  per  liter  (14,000  mm^). 
Results  of  a pelvic  ultrasound  examination  were  normal; 
however,  an  abdominal  CT  scan  revealed  an  extensive 
venous  thrombosis  extending  from  the  bifurcation  of  the 
inferior  vena  cava  through  the  left  iliac  venous  system  at 
least  to  the  level  of  the  common  femoral  vein.  An  ultra- 
sound study  of  the  left  leg  showed  an  occlusive  deep 
venous  thrombosis  extending  from  the  left  external  iliac 
vein  to  the  left  distal  superficial  femoral  vein. 

The  patient  was  initially  treated  with  intravenous 
heparin.  Because  her  symptoms  persisted,  she  underwent 
catheter-directed  thrombolysis  with  urokinase  on  the 
hospital  day  3.  A venogram  was  performed  (Figure  lA) 
and  urokinase  was  infused  via  a catheter  placed  directly 
within  the  thrombus.  The  venography  showed  a high- 
grade  stenosis  with  residual  thrombus  in  a segment  of  the 
common  iliac  vein  48  hours  into  the  infusion  (Figure 
IB).  Angioplasty  was  performed,  and  an  endoluminal 
stent  was  deployed.  The  result  was  improved  flow 
(Figure  1C).  The  patient  received  urokinase  for  a total  of 
72  hours,  and,  after  complete  resolution  of  her  pain  and 
swelling  and  full  mobility  of  her  leg,  she  was  discharged 
on  hospital  day  7 on  oral  anticoagulation.  A hypercoagu- 
lable  work-up  was  unremarkable  except  for  a slightly 
low  level  of  antithrombin  III  (80%),  possibly  secondary 
to  the  acute  DVT  and/or  oral  contraceptive  use. 

Our  impression  was  that  the  patient  had  developed 
her  DVT  secondary  to  compression  of  her  left  iliac  vein 
by  her  right  iliac  artery  (May-Thumer  or  Cockett  syn- 
drome), perhaps  enhanced  while  bicycle  riding  and 
exacerbated  by  low  antithrombin  III  levels.'*-”' 

Discussion 

Standard  therapy  for  iliofemoral  DVT  consisting  of 
anticoagulation  with  heparin  is  often  slow  to  relieve 
lower  extremity  pain  and  swelling  and  does  not  consis- 
tently prevent  pulmonary  embolism  or  the  postphlebitic 
syndrome.^**  Surgical  venous  thrombectomy  can  rapid- 
ly restore  blood  flow,  but  it  is  hampered  by  rethrombo- 
sis and  the  postphlebitic  syndrome  as  well.^  '**  Success 
with  systemic  thrombolytic  treatment  has  been  limited 
because  an  adequate  amount  of  thrombolytic  medication 
cannot  be  delivered  to  the  more  extensive  clot  without 
dramatically  increasing  hemorrhagic  complications.^ 

Numerous  studies  of  catheter-directed  thrombolysis 
suggest  that  it  can  achieve  venous  thrombolysis  rapidly, 
safely,  and  efficaciously.^-^'^""'^  Catheter-directed 
thrombolysis  involves  accessing  the  venous  system  via 
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Figure  1. — These  images  are  from  a 27-year-old  woman  with  acute  left  leg  iliofemoral  deep  vein  thrombosis.  (A)  Ascending  venog- 
raphy demonstrates  occlusion  of  the  femoral  vein  secondary  to  deep  venous  thrombus  and  opacification  of  only  a small  tortuous 
venous  collateral.  After  catheter-directed  thrombolysis  using  urokinase,  repeat  venography  (B)  shows  fully  restored  patency  of  the 
femoral  vein  and  external  iliac  vein;  however,  there  is  persistent  occlusion  of  the  common  iliac  vein  secondary  to  chronic  organized 
thrombus  (arrow).  After  angioplasty  and  endoluminal  stenting  venography,  there  is  free-flow  of  contrast  through  the  reconstructed 
segment  of  the  iliac  vein  (C).  The  patient  remained  asymptomatic  without  recurrent  DVT  at  6-months  follow-up. 


the  popliteal  vein,  inserting  a guide  wire  across  the 
thrombosed  segment,  and  advancing  a catheter  into 
the  thrombus.  Urokinase  is  then  delivered  directly  to 
the  thrombus.  In  patients  with  more  chronic  or  exten- 
sive thrombosis  — in  which  venous  damage  has  resulted 
in  narrowing  or  stenosis  — balloon  angioplasty  followed 
by  placement  of  a stainless  steel  endoluminal  stent  can 
be  performed  to  improve  and  maintain  patency.  The 
procedure  can  be  performed  in  all  patients  with  an  acute 
iliac  DVT,  with  or  without  involvement  of  the  inferior 
vena  cava,  and  femoral,  popliteal,  or  calf  veins;  it  can- 
not be  performed,  however,  in  those  who  have  an 
absolute  contraindication  to  anticoagulation  therapy. 
The  patients  who  have  been  found  to  respond  best 
include  those  with  a DVT  of  less  than  4 weeks’  duration. 
Patients  who  have  had  a DVT  for  more  than  4 weeks  are 
considered  for  the  procedure  if  the  thrombus  involves 
only  the  iliac  system  and  if  there  is  normal  inflow  from 
the  femoral  venous  system.^ 

Semba  and  Dake  have  reported  their  experience  with 
catheter-directed  thrombolysis  in  32  patients  (and  41 
limbs). ^ Technical  success,  defined  as  less  than  30%  resid- 
ual stenosis,  was  achieved  in  85%  of  treated  limbs. 
Clinical  success,  defined  as  complete  or  partial  resolution 
of  lower  extremity  pain  and  edema,  was  also  achieved  in 
85%  of  treated  limbs  (complete  resolution  occurred  in 
80%).  Complications  were  minimal;  there  were  no  deaths 


and  no  patients  with  oxygen  desaturation  or  increased  dys- 
pnea to  suggest  pulmonary  embolism.  Because  pulmonary 
embolism  was  not  found  to  be  a clinically  detectable  com- 
plication during  early  experiences,  the  authors  of  the  study 
did  not  use  baseline  ventilation-perfusion  scans  or  prophy- 
lactic inferior  vena  cava  filters,  although  others  have.’ 
They  hypothesize  that  the  thrombotic  fragments  that  theo- 
retically break  off  and  travel  to  the  pulmonary  arterioles 
are  not  clinically  important— the  fragments  have  uroki- 
nase bound  to  them  and  are  lysed  before  they  can  result  in 
pulmonary  infarction.^  In  the  follow-up  period,  which 
ranged  from  0 to  45  months,  symptoms  had  not  recurred  in 
any  of  the  successfully  treated  patients. 

Follow-up  ultrasound  evaluation  in  patients  that  were 
treated  with  a stent  revealed  a primary  patency  rate  of 
95%.  Numerous  smaller  case  series  demonstrate  similar 
results.’  ""'^  To  date,  however,  no  double-blind,  ran- 
domized, prospective  long-term  studies  have  been  done 
to  compare  the  efficacy  or  cost  of  catheter-directed 
thrombolysis  with  traditional  anticoagulation  therapy. 
Nor  have  such  studies  been  performed  to  determine  the 
impact  of  catheter-directed  thrombolysis  on  the  inci- 
dence of  delayed  complications  of  iliofemoral  DVT, 
such  as  the  postphlebitic  syndrome  or  recurrent  DVT. 
Work  in  these  directions  may  help  solidify  the  role  of 
catheter-directed  thrombolysis  in  the  treatment  of 
iliofemoral  DVT. 
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Revascularization  in  Coronary  Artery  Disease 

A Review  of  Randomized  Trial  Data 

CRAIG  R.  KEENAN,  MD,  ond  TONY  M.  CHOU,  MD,  Son  Francisco,  California 


Since  the  advent  of  bypass  surgery  in  the  late  1960s  and  catheter-based  intervention  in  the  late  1970s, 
the  treatment  of  coronary  artery  disease  has  been  revolutionized  by  the  concept  of  revascularization. 
Surveys  have  demonstrated  that  the  practice  patterns  around  the  world  and  within  the  US  are  incon- 
sistent for  these  important  treatment  options  and  are  often  driven  by  availability  and  economics 
rather  than  evidence-based  data.  In  addition,  the  studies  examining  the  use  of  medical  therapy,  bal- 
loon angioplasty,  atherectomy,  coronary  stenting,  and  bypass  surgery  are  consistently  lagging  behind 
the  technological  advances  in  this  field.  This  article  reviews  the  data  that  randomized  trials  and  meta- 
analyses provide  to  compare  these  modalities.  We  attempt  to  provide  a framework  for  reasoned  clini- 
cal decision  making  to  help  guide  patient  care.  While  the  breakpoints  between  the  medicine  bottle, 
cath  lab,  and  operating  room  will  continue  to  evolve,  we  offer  a revascularization  strategy  for  patient 
subgroups  based  on  what  clinical  data  supports. 

(Keenan  CR,  Chou  TM.  Revascularization  in  coronary  artery  disease — a review  of  randomized  trial  data.  West  J Med  1 998; 
168:280-285) 


The  treatment  of  coronary  artery  disease  changed 
drastically  when  the  first  coronary  artery  bypass 
graft  (CABG)  surgery  was  performed  in  1968 — an  event 
that  added  coronary  revascularization  as  an  alternative 
to  medical  therapy  alone.'  Nine  years  later,  the  spectrum 
of  treatment  broadened  even  further  with  the  introduc- 
tion of  percutaneous  transluminal  coronary  balloon 
angioplasty  (PTCA).^  Further  advances  in  catheter- 
based  technology,  including  the  recent  introduction  of 
coronary  stenting  and  atherectomy,  now  provide  clini- 
cians with  a range  of  revascularization  options.  At  the 
same  time,  there  have  been  many  advances  in  the  med- 
ical treatment  of  coronary  disease.  Choosing  among  the 
dizzying  array  of  available  therapeutic  options  can  be  a 
daunting  task,  particularly  considering  the  wide  range  of 
clinical  and  angiographic  presentations  of  coronary 
artery  disease.  In  this  article,  we  review  the  randomized 
trial  data  evaluating  the  many  available  therapies  in  an 
attempt  to  clarify  when  medical  therapy,  CABG,  PTCA, 
or  coronary  stenting  are  appropriate  or  preferred. 

Medical  Therapy  Versus  CABG 

The  use  of  bypass  surgery  has  expanded  greatly  since 
its  introduction,  with  an  estimated  501,000  performed  in 
the  US  in  1994.^  CABG  now  has  a relatively  low  risk  in 
most  cases,  with  perioperative  mortality  rates  of  1%  to 


3.7%  and  perioperative  myocardial  infarction  (MI)  rates 
of  6%  to  8%."'  The  major  conduits  used  for  grafting, 
saphenous  vein  grafts  and  internal  mammary  artery 
grafts,  have  natural  histories  of  their  own,  which  are 
now  well  characterized.  Saphenous  vein  grafts  typically 
have  a 12%  to  20%  closure  rate  after  one  year,  with  a 
slow  attrition  rate  of  2%  per  year  over  the  next  four  to 
five  years.  Thereafter,  due  to  atherosclerosis  of  the 
grafts,  the  rate  accelerates  to  4%  per  year;  this  means 
that  after  1 1 years,  only  50%  of  the  grafts  remain  patent. 
In  contrast,  the  patency  rate  for  internal  mammary  artery 
grafts  to  the  left  anterior  descending  coronary  artery 
(LAD)  is  90%  after  10  years.^  The  difference  in  patency 
rates  is  clinically  important,  because  patients  receiving 
an  internal  mammary  artery  graft  to  the  LAD  have 
shown  a long-term  survival  advantage  over  patients  who 
received  saphenous  vein  grafts  only.^  (It  is  important  to 
note  that  all  of  the  randomized  trials  comparing  medical 
therapy  to  CABG  took  place  before  the  widespread  use 
of  internal  mammary  artery  grafts,  which  are  now  used 
in  75%  to  80%  of  CABG  cases.) 

During  the  1970s,  seven  randomized  trials  were  per- 
formed to  evaluate  survival  rates  with  medical  versus 
surgical  therapy  for  patients  with  stable  coronary  dis- 
ease.’"'^ A meta-analysis  using  primary  data  from  these 
trials  was  published  by  Yusuf  and  colleagues  in  1994.'^ 
The  seven  trials  tested  the  strategy  of  initial  surgery  ver- 
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ABBREVIATIONS  USED  IN  TEXT 

CABG  = coronary  artery  bypass  graft 

LAD  = left  anterior  descending  coronary  artery 

MI  = myocardial  infarction 

PTCA  = percutaneous  transluminal  coronary  balloon  angioplasty 


sus  that  of  initial  medical  therapy  with  the  option  to 
cross  over  to  surgery  for  intractable  anginal  symptoms. 
One  of  the  two  typical  indications  for  surgery  was  stable 
angina.  The  other  was  a recent  MI  with  angiographic 
evidence  of  coronary  artery  disease,  which  was  general- 
ly defined  as  50%  to  70%  stenosis  of  either  a major 
coronary  artery  or  the  left  main  coronary  artery.  The  tri- 
als used  mainly  saphenous  vein  grafts;  only  10% 
received  internal  mammary  artery  grafts.  Three  major 
trials — the  VA  Cooperative  Study,  the  European 
Coronary  Surgery  Study,  and  the  Coronary  Artery 
Surgery  Study — comprised  84%  of  the  2649  patients 
(about  2,225  patients)  included  in  the  meta-analysis.^“^ 
Long-term  survival  data  ranging  from  10  to  18  years  is 
now  available  for  these  three  trials. 

Regarding  overall  survival,  the  three  major  trials  var- 
ied in  their  results.  The  Coronary  Artery  Surgery  Study 
showed  no  difference  between  the  two  strategies;  the  VA 
Cooperative  Study  showed  a short-lived  survival  advan- 
tage with  CABG  after  seven  years  that  was  not  evident 
after  ten  years;  and  the  European  Coronary  Surgery 
Study  showed  a definite  survival  advantage  with  CABG 
beginning  after  five  years  and  extending  to  the  end  of  the 
trial  at  12  years.  Results  of  the  meta-analysis,  however, 
showed  a significant  survival  advantage  with  CABG, 
lasting  from  year  5 (90%  survival  with  CABG  versus 
84%  with  medical  therapy,  P < 0.001)  to  year  10  (74% 
with  CABG  versus  70%  with  medical  therapy,  P = 0.04). 

Most  clinicians  who  treat  coronary  artery  disease 
accept  the  clear  survival  advantage  with  CABG  shown 
in  these  trials  for  patients  with  left  main  coronary  artery 
disease  or  with  three-vessel  disease  and  reduced  left- 
ventricular  function.  A review  of  the  data,  however, 
identifies  other  subgroups  that  derive  much  benefit  from 
CABG  and  still  others  that  derive  little  or  no  benefit.  We 
will  concentrate  on  the  subgroups  that  are  commonly 
seen  in  clinical  settings. 

Eirst,  it  appears  that  patients  with  proximal  LAD 
stenosis  have  a survival  advantage  with  CABG.  The 
European  Coronary  Surgery  Study,  which  only  included 
patients  with  normal  left-ventricular  function  and  two-  or 
three-vessel  disease,  showed  no  significant  mortality  dif- 
ference between  medical  and  surgical  therapy  in  patients 
without  proximal  LAD  disease  (with  a 10-year  survival 
rate  of  81%  for  CABG  and  83%  for  medical  therapy,  P - 
NS).  Patients  with  proximal  LAD  disease,  however,  did 
have  a mortality  benefit  with  surgery  (a  10-year  survival 
rate  of  76%  with  CABG  versus  65%  with  medical  thera- 
py, P = 0.007).  The  VA  Cooperative  Study  did  not  ana- 
lyze this  subgroup,  and  the  Coronary  Artery  Surgery 
Study  showed  no  difference  between  therapies  in  these 


patients.  The  meta-analysis,  however,  showed  that  with 
CABG,  patients  with  proximal  LAD  disea.se  had  a 42% 
decreased  risk  of  death  after  five  years  {P  = 0.001). 

A second  important  subgroup  involves  the  number  of 
diseased  vessels.  In  Yusuf’s  meta-analysis,'-^  after  five 
years,  patients  with  one-  and  two-vessel  disease  showed 
a nonsignificant  trend  toward  mortality  reduction  with 
CABG  (as  compared  to  medical  therapy);  they  showed 
no  mortality  difference  after  10  years.  In  contrast, 
patients  with  three-vessel  disease  had  a decreased  risk  of 
mortality  with  CABG — 42%  after  five  years  (P  - 0.001) 
and  24%  after  10  years  {P  = 0.02).  The  European 
Coronary  Surgery  Study,  in  which  all  patients  had  normal 
left  ventricular  function,  showed  similar  results  from 
surgery  in  patients  with  three-vessel  disease  (mortality 
rates  after  10  years  of  22%  with  CABG  and  32%  with 
medical  therapy,  P = 0.01).  No  significant  difference  in 
mortality  was  seen  for  patients  with  two-vessel  disease. 
These  data  indicate  that  patients  with  three-vessel  disease 
have  a significant  survival  benefit  with  CABG. 

The  three  major  studies  also  analyzed  the  rate  of 
nonfatal  MI.  In  the  European  Coronary  Surgery  Study 
and  the  Coronary  Artery  Surgery  Study,  there  were  no 
significant  differences  in  the  rate  of  Q wave  MI 
between  the  surgical  and  medical  groups.  The  VA  study, 
which  examined  both  Q wave  and  non-Q  wave  infarc- 
tions, showed  a significantly  higher  rate  of  MI  in  the 
surgical  group  at  10  and  18  years  of  follow-up. 
Interestingly,  in  this  trial,  of  patients  who  had  had  an 
MI,  surgically  treated  patients  had  better  survival  rates 
than  medically  treated  patients.'"* 

The  randomized  trial  data  comparing  the  strategy  of 
initial  CABG  to  initial  medical  therapy  shows  an  overall 
survival  advantage  with  CABG,  even  in  time  periods 
before  the  extensive  use  of  internal  mammary  artery 
grafts.  This  survival  advantage  is  most  evident  in  certain 
high-risk  subgroups — including  left-main  coronary 
artery  disease,  three-vessel  disease  with  reduced  left 
ventricular  function,  proximal  LAD  disease,  and  three- 
vessel  coronary  artery  disease.  The  significant  survival 
advantage  was  not  seen  in  patients  with  one-  and  two- 
vessel  disease.  CABG  decreases  angina  frequency  and 
antianginal  medication  use,  but  it  does  not  reduce  the 
rate  of  nonfatal  MI. 

Standard  PTCA  versus  Medical  Therapy 

In  patients  with  lesions  amenable  to  angioplasty, 
PTCA  has  a higher  than  85%  success  rate  with  an  asso- 
ciated 3%  to  5%  risk  of  procedural  MI,  2%  to  4%  risk  of 
emergency  CABG,  and  less  than  1%  risk  of  death. Most 
centers  now  perform  PTCA  as  an  outpatient  procedure. 
Restenosis  at  the  angioplasty  site,  however,  occurs  with- 
in 6 months  in  25%  to  35%  of  patients.'^  The  occurrence 
of  restenosis  clearly  plays  an  important  role  in  examining 
the  utility  of  PTCA  and  its  long  term  efficacy. 

There  have  been  only  two  small  randomized  trials 
comparing  PTCA  to  medical  therapy  for  stable  angina. 
The  first  was  the  Angioplasty  Compared  to  Medicine 
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TABLE  1 

—PTCA  versus  CABG:  Mortality,  Myocardial  Infarction,  Recurrent  Angina,  and  Repeat  Procedure  Rates 

Mortality  (%) 

Myocardial  Infarction  (%) 

Recurrent  Angina  (%) 

Repeat  Procedure  (%) 

Study 

PTCA 

CABC 

PTa 

CABC 

PTCA 

CABC 

PTCA 

CABC 

BARI^*  

n = 1829 
5.4  years 

13.7 

10.7 

10.9 

11.7 

NA 

NA 

54 

8 

CABRU  .... 
n = 1054 
1 year 

3.9 

2.7 

4.9 

3.5 

13.9 

10.1 

36.5 

3.5 

RITA^'  

n = ion 
2.5  years 

3.1 

3.6 

6.7 

5.2 

31.3 

21.51 

37.1 

5.011 

EAST** 

n = 392 
3 years 

7.1 

6.2 

14.6 

19.6 

20 

121 

54 

1311 

GABI” 

n = 359 
1 year 

2.2 

4.9 

3.8 

7.3 

29 

26 

44 

6 

ERACP*  .... 
n = 127 
3 years 

I = P<0.05 

II  = P<  0.001 

3.2 

0 

3.2 

1.8 

32 

181 

32 

311 

Study,  which  evaluated  212  male  veterans  (with  either 
stable  angina,  an  abnormal  exercise  test,  or  a recent  MI) 
who  had  single-vessel  coronary  artery  disease  with  70% 
to  99%  stenosis.'^  After  randomization  either  to  angio- 
plasty or  to  standard  medical  therapy  (consisting  of 
aspirin,  beta-blockers,  nitrates,  and  calcium  channel 
blockers),  the  patients  were  followed  for  six  months  and 
then  subjected  to  a second  exercise  test.  The  results 
showed  a significant  reduction  in  angina  in  the  angio- 
plasty group — 64%  were  free  of  angina  versus  46%  in 
the  medical  therapy  group  (P  < 0.01).  The  patients  who 
underwent  PTCA  also  had  a prolonged  exercise  time 
over  baseline  (an  increase  of  2. 1 minutes  versus  0.5  min- 
utes for  the  medical  therapy  group,  P < 0.0001).  Sixteen 
percent  of  the  angioplasty  patients  required  repeated 
PTCA,  and  7%  went  on  to  CABG  during  the  six-month 
trial  period.  In  the  medical  therapy  group,  only  10% 
underwent  PTCA  and  none  underwent  CABG.  Patients 
in  the  angioplasty  group  also  had  a greater  improvement 
in  measures  of  psychological  well-being  than  did  those  in 
the  medical  group.  No  differences  in  mortality  or  MI 
were  observed;  however,  the  trial  was  not  designed  to 
evaluate  these  potential  differences  given  the  small  num- 
ber of  study  subjects  and  the  short  duration  of  follow-up. 

The  second  trial — the  Medicine,  Angioplasty,  or 
Surgery  Study — randomized  patients  at  a single  center 
to  medical  therapy,  balloon  angioplasty  (PTCA),  or 
internal  mammary  CABG.‘^  The  patients  had  isolated 
lesions  (more  than  80%  stenosis)  in  the  proximal  LAD 
and  normal  left  ventricular  function.  The  results  of  the 
trial  showed  that  after  a mean  follow-up  duration  of  3 


years  with  the  214  randomized  patients,  the  surgical 
group  was  more  likely  to  be  free  of  angina  than  were  the 
PTCA  and  medical  therapy  groups  (98%  versus  82% 
and  32%,  respectively,  P < 0.05).  The  CABG  group  was 
also  less  likely  to  have  a primary  event,  defined  as  car- 
diac death,  MI,  or  the  need  for  further  intervention  with 
PTCA  or  surgery  (3%  CABG  versus  17%  PTCA  and 
24%  medical  therapy,  P < 0.01).  It  should  be  noted  that 
in  these  groups,  the  major  difference  was  the  need  for 
either  PTCA  or  CABG  for  symptom  relief,  with  similar 
rates  of  MI  and  death  in  all  of  the  groups. 

These  two  trials — the  Angioplasty  Compared  to 
Medicine  study  and  the  Medicine,  Angioplasty,  or 
Surgery  Study — suggest  that  angioplasty  is  more  effica- 
cious at  reducing  angina  than  medical  therapy  alone. 
Angioplasty,  however,  often  necessitates  repeated  pro- 
cedures (PTCA  or  CABG)  to  sustain  this  benefit. 
Unfortunately,  the  two  trials  lack  sufficient  sample  size 
and  follow-up  to  evaluate  potential  differences  in  the 
rates  of  MI  or  death. 

Standard  PTCA  versus  CABG  Surgery 

Along  with  the  Medicine,  Angioplasty,  or  Surgery 
Study  trial  described  above,  there  have  been  six  major 
randomized  trials  reported  since  1993  that  compare  stan- 
dard PTCA  to  CABG.  These  trials  have  had  over  4700 
patients  enrolled  with  follow-up  from  1 to  5.4  years. 

Of  note,  these  trials  included  a substantial  proportion  of 
patients  with  unstable  angina  and  did  not  include  coro- 
nary stents.  All  six  of  the  trials  evaluated  patients  with 
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multivessel  coronary  artery  disease  with  the  exception 
of  the  Randomized  Intervention  Treatment  of  Angina 
trial,  which  also  included  patients  with  single-vessel  dis- 
ease. Notably,  a large  proportion  of  patients  screened  for 
these  trials  were  shown  to  be  ineligible  for  inclusion  in 
this  study,  often  because  multivessel  angioplasty  was  not 
feasible  secondary  to  angiographic  features. 

In  five  of  the  six  trials  there  were  no  differences 
between  CABG  and  PTCA  in  either  mortality  or  MI 
rates  (Table  I).  The  exception  was  the  German 
Angioplasty  Bypass  Surgery  Investigation  trial,  in 
which  the  combined  endpoint  of  mortality  and  myocar- 
dial infarction  was  significantly  higher  in  the  CABG 
group  (13%  versus  7%,  P = 0.02).  This  difference  was 
largely  due  to  the  high  rate  of  perioperative  MI  in  the 
surgery  group  (8%),  a factor  not  observed  in  the  other 
trials.  In  the  Bypass  Angioplasty  Revascularization 
Investigation  trial,  the  investigators  also  looked  at  the 
subset  of  patients  with  diabetes  mellitus.  They  found 
that  these  patients  apparently  have  a survival  advantage 
with  CABG — an  80.6%  survival  rate  versus  a 65.5% 
survival  rate  with  PTCA  {P  = 0.003) — at  a mean  follow- 
up of  5.4  years.  The  diabetes  subgroup  was  not  specifi- 
cally analyzed  in  the  other  trials,  and  this  finding  needs 
further  validation. 

Of  the  five  trials  that  reported  on  angina  recurrence 
rates,  four  demonstrated  that  CABG  results  in  a signif- 
icant reduction  in  angina  recurrence.  The  remaining 
study,  the  German  Angioplasty  Bypass  Surgery 
Investigation,  showed  only  a nonsignificant  trend 
favoring  CABG.  The  largest  trial,  the  Bypass 
Angioplasty  Revascularization  Investigation,  did  not 
report  on  angina  recurrence. 

The  most  noticeable  difference  seen  in  these  trials 
was  the  high  incidence  of  repeated  revascularization 
procedures,  either  angioplasty  or  CABG,  in  patients 
randomized  to  PTCA.  For  example,  during  an  average 
follow-up  of  5.4  years,  54%  of  the  angioplasty  group  in 
the  Bypass  Angioplasty  Revascularization  Investigation 
had  repeated  revascularization  (23%  PTCA,  20% 
CABG,  and  11%  both  PTCA  and  CABG).  In  the  surgi- 
cal group,  only  8%  needed  a repeat  procedure  (7% 
PTCA  and  1%  CABG).  It  should  be  noted  that  many 
patients  in  the  PTCA  groups  had  to  have  staged,  multi- 
ple angioplasties  to  achieve  initial  revascularization; 
these  cases  are  not  included  in  the  repeat  revasculariza- 
tion numbers.  Cost-effectiveness  analyses,  however, 
suggest  that  a strategy  of  initial  angioplasty,  even  with 
such  high  recurrent  procedure  rates,  is  less  costly  than 
receiving  an  initial  CABG.'*-^'^ 

To  summarize,  the  randomized  trial  data  comparing 
PTCA  to  CABG  indicate  that  there  is  no  significant  dif- 
ference in  mortality  or  MI  rates  during  the  short-term  fol- 
low-up period  of  one  to  five  years.  Patients  with  diabetes 
may  have  a survival  advantage  with  surgery,  as  demon- 
strated in  the  Bypass  Angioplasty  Revascularization 
Investigation  trial,  but  this  was  a post-hoc  subgroup 
analysis  and  needs  further  validation.  Surgery  appears  to 
be  the  best  way  to  relieve  angina  and  greatly  reduce  the 


need  for  repeated  revascularization  procedures  for  both 
single-  and  multivessel  coronary  artery  di.sease,  but  it 
may  be  more  costly  than  other  options. 

Given  that  these  studies  show  no  clear  survival  advan- 
tage for  either  treatment  strategy,  patient  preferences 
become  paramount  in  the  choice  of  a revascularization 
procedure.  Surgery  is  more  efficacious  at  relieving  symp- 
toms, but  it  has  a higher  perioperative  risk  and  requires 
more  rehabilitation  time  than  angioplasty.  Angioplasty 
recipients,  however,  might  expect  a greater  than  50% 
chance  of  requiring  another  revascularization  during  the 
first  five  years,  as  well  as  more  noninvasive  studies  and 
a diagnostic  coronary  angiography — with  their  accompa- 
nying costs  and  risks.  Patients  with  significant  comorbid 
diseases  (such  as  chronic  obstructive  pulmonary  disease) 
have  higher  incidences  of  perioperative  complications, 
and  they  may  select  PTCA  to  minimize  these  risks. 
Lastly,  some  (particularly  younger)  patients  may  consid- 
er using  PTCA  for  symptom  relief  and  thus  delay  CABG 
to  an  older  age,  given  the  propensity  for  graft  stenosis 
and  recurrent  symptoms  after  surgery.  Careful  discussion 
with  patients  and  their  families  will  help  in  selecting  the 
best  option  for  a given  person. 

Coronary  Stents  versus  Standard  PTCA 

Much  of  the  need  for  repeat  procedures  after  angio- 
plasty comes  from  restenosis  of  the  treated  segment, 
which  occurs  in  25%  to  35%  of  patients  after  six 
months.  One  development  designed  to  combat  this  prob- 
lem is  the  balloon-expandable  intracoronary  stent.  The 
results  of  two  large  randomized  trials  comparing  con- 
ventional balloon  angioplasty  to  implantation  of  the 
Palmaz-Schatz  stent  for  single  vessel  coronary  artery 
disease  were  recently  published. The  Benestent 
study  randomized  520  patients  with  stable  angina  and  a 
single  new  lesion  to  either  PTCA  or  stent  implantation 
and  followed  the  patients  for  one  year.  The  other  study, 
the  Stent  Restenosis  Study,  randomized  410  patients 
with  stable  and  unstable  angina  and  a single  new  lesion. 
These  trials  showed  that  at  seven  months’  follow-up, 
stents  had  angiographic  restenosis  rates  of  only  22%  to 
32%,  compared  to  the  32%  to  42%  that  resulted  with 
standard  balloon  angioplasty  (PTCA).  The  Benestent 
trial  showed  that  stenting  led  to  a significant  reduction 
(after  one  year)  in  the  combined  primary  endpoint  of  MI, 
stroke,  death,  or  the  need  for  CABG  or  repeat  PTCA. 
This  difference,  however,  was  almost  entirely  attribut- 
able to  the  increased  rate  of  repeat  angioplasty  in  the 
PTCA  group.  The  Stent  Restenosis  Study  showed  no 
difference  after  seven  months  between  the  groups  in 
reaching  a similar  combined  primary  endpoint  or  in  the 
rate  of  repeat  revascularization. 

These  two  trials  favored  stents  for  reducing  restenosis. 
Three  drawbacks  of  stent  therapy  were  demonstrated, 
however.  First,  the  stent  groups  had  a higher  incidence  of 
bleeding  and  vascular  complications,  which  included 
hemorrhages,  hematomas,  and  pseudoaneurysms.  Both 
trials  used  oral  anticoagulation  with  warfarin  for  one  to 
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TABLE  2.— Options  for  Treatment 

CAD  Subset 

Intervention 

Left  main  disease 

. . . .CABG 

3-vessel  disease  with 

. . . .CABG  > PTCA 

decreased  LV  function 
3-vessel  disease  with 

. . . .CABG  or  PTCA 

normal  LV  function 
Proximal  LAD  disease 

. . . .CABG  or  PTCA/Stent 

1 - or  2-vessel  disease  without  . . . 

. . . .Medical  therapy  or  PTCA/Stent 

proximal  LAD  disease,  angina 
1 - or  2-vessel  disease  

. . . .Medical  therapy 

without  proximal  LAD 
disease,  asymptomatic 

LAD  = left  anterior  descending  coronary  artery;  PTCA  = percutaneous  transluminal  coronary 
balloon  angioplasty;  CABG  = coronary  artery  bypass  graft;  LV  = left  ventricular 

three  months  after  stent  placement  to  reduce  the  risk  of 
stent  thrombosis.  The  Benestent  trial  showed  a signifi- 
cant increase  in  bleeding  and  vascular  incidents  with 
stenting  (13.5%  using  stent  and  3.1%  using  PTCA,  P < 
0.001),  and  the  Stent  Restenosis  Study  showed  only  a 
trend  (7.3%  using  stent  and  4%  using  PTCA,  P = 0.14). 
Second,  stent  therapy  led  to  a significantly  longer  length 
of  hospitalization  required  to  achieve  adequate  anticoag- 
ulation with  warfarin  before  discharge.  Third,  the  use  of 
stents  is  associated  with  higher  costs:  the  cost  of  the  stent 
itself,  the  need  for  prolonged  anticoagulation,  and  the 
additional  days  of  hospitalization  needed.  A recent  study 
of  economic  outcomes,  based  on  in-patient  cost  data 
from  the  Stent  Restenosis  Study  over  one  year,  estimated 
that  although  stenting  reduces  restenosis,  it  costs  approx- 
imately 7%  more  that  standard  angioplasty.^*  Even  after 
the  authors  excluded  from  consideration  the  costs  of  vas- 
cular complications  in  the  stent  group,  standard  angio- 
plasty still  cost  3%  less  than  stenting.  Longer-term  cost 
analyses  are  not  yet  available. 

Of  note  is  the  fact  that  recent  data  suggest  oral  anti- 
coagulation following  stent  placement  is  not  necessary, 
which  may  minimize  problems  with  cost  and  complica- 
tions. A recent  randomized  trial  compared  oral  anticoag- 
ulation with  warfarin  to  combined  antiplatelet  therapy 
with  aspirin  and  ticlopidine  after  Palmaz-Schatz  stent 
placement.  The  results  showed  a lower  rate  of  the  com- 
bined endpoint  (MI  and  the  need  for  repeat  revascular- 
ization with  PTCA  or  CABG)  in  the  antiplatelet 
groupr — 1.6%  versus  6.2%,  P = 0.01.^^  The  risk  of  stent 
occlusion  was  5.4%  in  the  warfarin  group  and  only 
0.8%  in  the  antiplatelet  group  (P  = 0.004).  Importantly, 
the  rate  of  hemorrhagic  complications  was  significantly 
reduced  (6.5%  warfarin  versus  0%  antiplatelet,  P < 
0.001),  as  was  the  rate  of  peripheral  vascular  events 
including  pseudoaneurysm  formation  (6.2%  warfarin 
versus  0.8%  antiplatelet,  P = 0.001).  Thus,  the  degree  of 
anticoagulation  that  led  to  more  bleeding  and  vascular 
complications  in  the  Benestent  and  Stent  Restenosis 


Study  trials  appears  unwarranted.  Additionally,  the 
Benestent  II  trial  is  under  way.  This  trial  evaluates  a 
heparin-coated  Palmaz-Schatz  stent,  and  preliminary 
results  suggest  that  oral  anticoagulation  may  not  be 
needed  with  this  stent  design. 

There  are  over  20  different  coronary  stents  in  various 
stages  of  development  that  will  reach  the  American 
market  during  the  next  five  years.  The  different  designs 
may  improve  stent  efficacy.  In  addition,  improved 
delivery  and  implantation  systems  and  developments 
involving  stent  coatings  will  likely  lead  to  further 
decreases  in  restenosis  and  complications  that  result 
from  these  devices. 

In  summary,  the  available  data  for  Palmaz-Schatz 
stents  show  a lower  angiographic  restenosis  rate  over 
the  first  seven  months  of  follow-up  than  that  of  standard 
PTCA.  The  Benestent  trial  showed  decreased  clinical 
event  rates — particularly  those  of  repeat  procedures. 
The  number  of  vascular  complications  and  bleeding 
incidents  seen  in  these  studies  has  been  reduced  by 
using  combined  antiplatelet  therapy  or  heparin-coated 
stents,  and  more  trial  data  using  these  strategies  are 
forthcoming.  There  are  no  randomized  trials  using 
stents  in  multivessel  coronary  artery  disease;  their  role 
thus  remains  undefined  in  this  clinical  setting.  The  issue 
of  the  expanding  role  of  stents  for  “rescue”  in  acute  ves- 
sel closure  complicating  PTCA  and  for  vein  graft  steno- 
sis is  beyond  the  scope  of  this  article. 

Overall  Strategy 

All  patients  with  coronary  artery  disease  should 
undergo  aggressive  risk  reduction  therapy,  including 
aspirin,  beta-blocker  use  in  post-MI  patients,  and  lipid- 
lowering if  indicated.  A suggested  revascularization 
strategy  based  upon  the  randomized  trial  data  for 
patients  with  certain  subgroups  of  coronary  artery  dis- 
ease is  shown  in  Table  2.  This  is  a general  guideline; 
individual  patient  characteristics  and  preferences  play 
important  roles  in  choosing  a specific  strategy. 

For  patients  with  left-main  coronary  disease,  CABG 
is  clearly  the  therapy  of  choice.  In  patients  with  proxi- 
mal LAD  disease  or  with  three-vessel  disease  and  a nor- 
mal ejection  fraction,  CABG  has  proven  to  be  effective 
in  lowering  mortality  risk;  however,  PTCA  is  also  an 
option,  based  on  short-term  comparisons  of  these  two 
strategies.  With  three-vessel  disease  and  reduced  left- 
ventricular  function,  CABG  has  more  data  showing  a 
survival  advantage  than  does  PTCA,  although  angio- 
plasty is  also  an  option  in  patients  wishing  to  avoid 
surgery.  For  patients  with  one-  or  two-vessel  disease 
and  without  proximal  LAD  disease,  the  best  options  are 
medical  therapy  alone  or  PTCA,  with  angioplasty  the 
better  choice  for  relieving  symptoms  in  the  short-term. 
Coronary  stenting  as  an  alternative  to  standard  PTCA 
can  be  considered  in  any  patient  who  is  planning  to 
undergo  angioplasty,  particularly  those  with  single- 
vessel lesions,  but  its  role  in  multivessel  disease  is  not 
yet  clearly  defined. 
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Editorial 


The  Answer  Is  Buerger's 
Disease,  and  the  Question  Is  . . . 

Buerger’s  disease  owns  a place  among  the  most  frus- 
trating diseases  that  persist  into  our  time.  It  is  an  exas- 
perating illness  for  the  patient,  the  patient’s  family  and 
colleagues,  and  the  physicians  and  other  health  care 
professionals  who  care  for  the  affected  person.  Anyone 
who  has  ever  encountered  Buerger’s  disease  does  not 
need  to  be  reminded  of  the  inexorable  future  physical 
and  psychological  damage  to  be  endured  by  most  peo- 
ple with  the  disease.  Doctors  Szuba  and  Cooke’  note 
that  the  disease  is  still  among  us,  although  its  frequen- 
cy has  diminished.  But  the  severity  and  the  mysteries  of 
the  disease  persist. 

The  association  of  Buerger’s  disease  with  cigarette 
smoking  is  obvious.  We  have  accepted  the  role  of  cig- 
arette smoking  in  both  the  development  and  the  pro- 
gression of  the  disease.  But  exactly  how  does  smoking 
have  an  effect?  What  about  smoking  cigars  or  pipes? 
Do  marijuana  smokers  develop  the  disease?  Will  chew- 
ing tobacco  contribute  to  the  pathology — or  cause  it?  If 
it  is  only  cigarette  smoking  that  creates  the  trouble, 
what  is  the  specific  agent  in  smoking  that  results  in 
such  disastrous  consequences?  Why  is  the  distal  arter- 
ial system  selectively  involved?  The  corollary  to  these 
questions  is,  of  course,  why  do  so  many  smokers  not 
develop  the  disease? 

Therapy  for  Buerger’s  disease  is  largely  unchanged  in 
recent  years,  except  for  the  addition  of  prostanoids,  which 
apparently  improve  microcirculation  in  the  ischemic 
regions.  Why  do  the  antiplatelet  and  cytoprotective 
actions  benefit  circulation?  Perhaps  localized  clotting  is 
decreased,  but  is  that  the  benefit’s  real  explanation? 

Buerger’s  disease  has  been  known  for  more  than  a 
century.  Yet,  we  have  learned  little  more  than  the  early 
descriptions  provided  to  us  by  health  care  professionals 
of  the  past.  The  process  of  stopping  cigarette  smoking  in 
the  patient  is  so  frustratingly  unsuccessful  that  physi- 
cians often  abandon  any  hope  of  halting  the  progress  of 
the  resulting  painful  and  deforming  impairments. 

Our  physician  colleagues,  Drs  Szuba  and  Cooke, 
point  out  the  increasing  occurrence  of  the  disease  in 
women.  When  compared  with  male  smokers,  is 
Buerger’s  disease  as  frequent  among  female  smokers? 
Has  something  been  missed  in  the  role  of  the  masculin- 
izing and  feminizing  hormones? 

New  technologies  have  advanced  our  understanding 
of  many  diseases  that  once  ranked  among  the  most  puz- 
zling of  entities  attacking  humans.  Diabetes  mellitus^^ 
and  allergic  asthma^"*  have  yielded  to  new  information 
and  related  progress  and,  for  me,  have  been  dismissed 
from  the  category  of  the  most  mysterious  diseases.  But 


no  advances  of  significance  have  resulted  in  a greater 
understanding  of  Buerger’s  disease.  Is  the  problem  that 
of  yet  insufficient  new  technology,  or  are  we  not  asking 
the  right  questions? 

The  hope  for  contending  with  Buerger’s  disease  may 
be  to  prevent  the  development  of  this  disastrously  debili- 
tating, life-shortening,  and  expensive  disease.  Is  this  one 
illness  that  could  be  eradicated  if  there  were  no  new 
smokers  of  cigarettes?  Current  evidence  says  so,  although 
the  proof  is  largely  circumstantial.  But  many  other  unnec- 
essary, painful,  and  expensive  diseases  that  bring  prema- 
ture death  could  also  be  reduced  (if  not  eliminated)  if 
young  people  did  not  start  on  the  cigarette-smoking  track. 
The  not  yet  published  review  of  Perez-Stable  and 
Puentes- Afflick^  concludes  that  there  is  a failure  to  reduce 
the  experimentation  and  regular  use  of  tobacco  among 
youth  in  the  US.  They  urge  the  development  of  new, 
effective  interventions  to  prevent  initiation  of  tobacco  use 
by  people  of  all  ages,  but  particularly  by  teenagers. 
Should  all  our  efforts  be  focused  on  discouraging  young 
people  from  starting  cigarette  smoking,  and  should  this  be 
a high  national  priority  for  every  segment  of  society?  It 
seems  that  this  is  one  right,  clear,  and  simple  question — 
and  it  has  an  equally  right,  clear,  and  simple  answer. 

Our  biomedical  questions  and  answers  about 
Buerger’s  disease  (and  cancer  of  the  lung  and  chronic 
obstructive  pulmonary  disease)  are  not  satisfactory  today. 
The  psychological,  sociological,  and  economic  questions 
and  answers  for  these  diseases  are  much  better,  clearer, 
and  simpler  than  the  pathophysiologic  ones.  What’s  miss- 
ing, then?  Presently,  there  is  a great  focus  on  economic 
and  financial  results  of  treatment  of  diseases  to  formulate 
health  policies,’”  but  such  observations  seem  to  ignore  the 
real  pain  and  suffering  of  people  and  their  families  and  the 
loss  of  productive  life  for  people  affected  by  a disease. 
The  conviction  and  commitment  to  eradicating  cigarette 
smoking  must  be  made  a higher  priority  than  obtaining 
more  new  data.  Chances  are  that  we  could  remove 
Buerger’s  disease  from  its  perplexing  status,  because  it 

See  Conferences  and  Reviews, 
pages  2SS-260 

would  no  longer  exist.  Look  at  those  who  have  Buerger’s 
disease,  cancer  of  the  lung,  and  chronic  pulmonary 
obstructive  disease.  How  many  give  up  smoking  ciga- 
rettes? Not  very  many.  Is  it  addiction  or  dependence  or 
habit?  It  seems  this  dilemma  makes  little  or  no  difference 
for  those  who  have  these  diseases,  but  knowing  these 
secrets  could  be  essential  in  prevention.  In  the  wider  view. 
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the  definition  of  the  kind  of  dependence  cigarette  smokers 
endure  is  vital  to  the  reduction  of  disease  in  the  adult  pop- 
ulation of  this  country  and  of  the  world.  Isn’t  the  central 
question  (and  more  rewarding  effort)  now  how  to  prevent 
the  initiation  of  smoking,  given  our  current  knowledge  of 
such  life-threatening  diseases  as  Buerger’s  disease? 

Robert  D.  Sparks,  MD 
California  Medical  Association  Foundation 
San  Francisco,  California 
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Editorial 


The  Two-Casserole  Test 

The  other  day  I saw  a friend  from  house-staff  days 
whom  I hadn’t  seen  for  a year.  I asked  him,  “What  is  the 
best  part  of  your  life?”  He  said,  “Just  like  yours  . . In 
the  moment  before  he  finished  his  sentence,  my  mind 
whirled  through  the  list  of  what  he  might  think  was  best 
in  my  life.  To  my  surprise  and  relief,  he  continued,  “My 
family  and  friends,  of  course.”  Why  was  I surprised? 
Because  physicians  don’t  always  rank  family  and 
friends  so  high.  Why  was  I relieved?  Because  it  is 
always  pleasant  to  discover  a kindred  spirit. 

Physicians  may  have  difficulty  maintaining  personal 
relationships.  Being  a physician  is  one  of  the  few  socially 
acceptable  reasons  to  abandon  a family.  Some  physicians 
perhaps  never  should  have  had  a family  in  the  first  place, 
but  custom  forced  marriage,  and  escape  from  home  life 
becomes  attractive.  Surely  the  demands  of  our  profession 
can  absorb  time  and  energy  that  could  be  used  to  build 
close  ties.  As  we  insulate  ourselves  from  patients’  suffer- 
ing, we  may  also  insulate  ourselves  from  family  and  com- 
munity. Spiro  and  Mandell  point  out,  “Professional 
detachment  spreads  from  office  to  home,  turning  into  a 
kind  of  alexithymia  so  that  many  physicians  no  longer 
recognize  when  or  if  they  have  any  emotion  at  all.”' 
Finally,  sometimes,  interests  diverge,  love  withers  and 
duty  alone  may  not  be  enough  to  keep  a family  together. 

Why  are  relationships  useful  beyond  our  own  and  oth- 
ers’ needs?  For  one  thing,  sharing  love  and  affection  forms 
the  basis  of  trust  and  self-esteem  that  children  need  to 
grow  into  effective  adults;  effective  adults  need  encour- 
agement and  support  when  challenges  arise.  Family  and 
friends  are  part  of  the  glue  that  keeps  society  together. 
People  who  pull  together  within  families,  friendly  groups, 
and  neighborhoods  set  the  tone  for  the  way  a society  works 
as  a whole.  Glue  is  under-appreciated;  invisible  things 
often  are.  Certain  kinds  of  forces — or  glue,  little-valued 
but  persistent — keep  molecules,  mayonnaise,  individuals, 
families,  and  communities  together.  The  goodness  gener- 
ated by  healthy  relationships  adds  love  to  the  world  at 
large.  The  world  can  stand  a good  deal  more  love. 

Family  and  friends  can  also  be  leavening  agents — 
sources  of  pleasure,  wisdom,  and  good  memories.  All 
ages  can  supply  strength  and  inspiration.  When  our 
daughter,  Sarah,  was  in  high  school,  we  were  asked  to  be 
part  of  a panel  involving  families  in  which  both  parents 
worked.  We  called  our  part  of  the  program,  “A  Three 
Career  Family,”  figuring  that  Sarah’s  work  was  as  impor- 
tant as  ours  and  that  being  a student  was  her  career  at  the 
time.  As  we  prepared  for  our  session,  we  tried  to  think  of 
themes  that  kept  our  family  not  only  glued  together,  but 
profoundly  enjoyable.  We  settled  on  “Negotiate, 
Accommodate,  and  Recreate.”  We  recognized  that  the 
need  to  negotiate  and  the  ability  to  accommodate  arose 
from  our  busy  lives  and  the  respect  each  of  us  had  for  the 


others’  tasks;  we  realized  that  the  planning,  experiences, 
and  recollections  that  came  from  our  travels  and  adven- 
tures together  provided  us  with  deep  pleasure. 

Certainly,  patients,  colleagues,  and  the  work  that  we 
do  can  be  satisfying  and  uplifting.  Take  a moment,  how- 
ever, to  take  the  “two-casserole  test.”  Who  in  your  life 
will  bring  you  more  than  one  casserole  when  life  gets  dif- 
ficult: when  your  mother  dies,  your  father  dies,  your  pro- 
fessional life  sours,  your  life’s  love  gets  cancer? 
Neighbors  may  bring  one;  the  office  may  send  one.  But 
your  family  and  friends  will  remember  six  weeks  and  six 
months  later  that  you  need  another  casserole,  bouquet, 
note,  or  hug.  How  many  people  in  your  life  will  bring 
two  casseroles?  Patients  are  unlikely  to  send  casseroles 
and  they  are  unlikely  to  be  there  at  the  end.  They  send 
best  wishes  if  you  yourself  are  out  of  commission 
because  they  are  concerned,  but  it  may  just  be  that  they 
want  you  back  at  work  to  care  for  them.  It  will  be  people 
who  care  for  you  because  of  who  you  are,  not  just  what 
you  do,  who  have  the  staying  power. 

It  should  be  noted  that  colleagues  aren’t  necessarily  the 
same  as  friends.  Friends  aren’t  competitive.  You  can  share 
the  deepest  feelings  with  friends.  A woman  who  survived 
the  Holocaust  once  defined  the  word  friend  as  “someone 
who  will  take  you  in  in  the  middle  of  the  night  when  you 
are  running  away.”  Not  many  colleagues  would  do  that. 

E.B.  White  wrote  a paean  to  friendship  in  Charlotte’s 
Web,  the  story  of  a spider  who  saves  a pig’s  life  by  weav- 
ing messages  above  his  pen,  making  him  a hero  instead 
of  a ham.  At  the  end  of  the  book,  Wilbur,  the  pig,  asks 
Charlotte,  the  spider,  whose  short  life  is  ebbing  away, 
“Why  did  you  do  all  this  for  me?  I don’t  deserve  it.  I’ve 
never  done  anything  for  you.” 

“You  have  been  my  friend,”  replied  Charlotte.  “That 
in  itself  is  a tremendous  thing.  I wove  my  webs  for  you 
because  I liked  you.  After  all,  what’s  a life  anyway?  We 
are  bom,  we  live  a little,  we  die.  A spider’s  life  can’t 
help  being  something  of  a mess,  with  all  this  trapping 
and  eating  flies.  By  helping  you,  perhaps  I was  trying  to 
lift  up  my  life  a trifle.  Heaven  knows  anyone’s  life  can 
stand  a little  of  that.”^ 

If  your  edges,  or  your  core,  are  chipped  or  broken  and  in 
need  of  glue,  it  is  time  to  open  up,  reach  out,  and  build  and 
rebuild  personal  and  community  relationships.  Add  some 
p>eople  to  your  “two-casserole  list.”  One  good  way  to  start 
is  to  volunteer.  Another  is  to  take  William  Osier’s  advice  to 
physicians;  do  the  kind  thing  and  do  it  first.  As  we  lift  up 
family  and  friends,  so  they  lift  us.  We  carry  on  together. 

Linda  Hawes  Clever,  MD 
Editor 
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The  SDAFP  is  an  approved  provider  for  this  program  by  the 
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Nursing. 
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- May  30,  1998,  for  our  Eastern  Regional  Obesity  Course  which  will 
also  include  our  New  Practitioners  Seminar,  May  27, 1998.  In  addition, 
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ARIZONA  * CALIFORNIA,  HAWAII,  NEVADA  » COLORADO  * IDAHO  * NEW  MEXICO  * UTAH  * WASHINGTON  * WYOMING 


ARIZONA 

The  following  list  of  continuing  medical  education  programs 
in  Arizona  is  compiled  by  the  Arizona  Medical  Association.  All 
courses  listed  have  been  certified  as  meeting  the  criteria  for 
Category  I of  the  ArMA  CME  Certificate  and  the  AMA  Physi- 
cians Recognition  Award.  To  list  Category  I continuing  med- 
ical education  programs,  please  send  information  to  Arizona 
Medical  Association,  810  West  Bethany  Home  Road, 
Phoenix,  AZ  8501 3;  or  phone  (602)  246-8901 . 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  sponsoring  the  program. 


CONTACT  INFORMATION 

ArMA — Contact:  Arizona  Medical  Association.  810  W Bethany  Home  Rd.  Phoenix,  AZ 
85013.(602)246-8901. 

Mayo  Clinic-Scottsdale — Contact:  Postgraduate  Courses.  Mayo  Clinic-Scottsdale.  (602) 
301-7447. 

U of  A — Contact:  University  of  Arizona  College  of  Medicine.  Arizona  Health  Sciences 
Center,  Tucson.  AZ  85724.  (520)  626-7832;  (800)  328-5868. 


CALIFORNIA,  HAWAII,  AND  NEVADA 

This  listing  of  continuing  education  programs  in  California, 
Hawaii,  and  Nevada  is  supplied  by  the  Committee  on 
Continuing  Medical  Education  of  the  California  Medical  As- 
sociation. All  courses  and  meetings  listed  have  been 
approved  for  Category  I credit  toward  the  CMA  Certificate 
in  Continuing  Medical  Education.  To  have  accredited 
courses  listed  here,  please  send  information  at  least  two 
months  in  advance  to  Paulette  Richardson,  Continuing 
Medical  Education,  California  Medical  Association,  PO  Box 
7690,  San  Francisco  94120-7690;  or  phone  (415)  882- 
3387.  For  more  information  on  accreditation  or  certifica- 
tion, please  write  to  the  above  address. 


September  10-12 — Coronary  Intervention.s  1998.  Scripps  Clinic  at  Sheraton 
Grande  Torrey  Pines  Hotel.  La  Jolla.  Wed.-Sat.  28  hrs.  Contact:  Laurel 
Steigerwald,  Scripps  Clinic,  Department  of  Academic  Affairs,  403C,  10666 
N.  Torrey  Pines  Rd.,  La  Jolla,  CA  920.37  (619)  .S54-8556. 

September  14-18 — Cardiology  Board  Review.  UCSF  at  Cathedral  Hill  Ho- 
tel, San  Franci.sco.  $725.  Contact:  Postgraduate  Programs,  Box  0656, 
UCSF,  San  Francisco,  CA  94143-0656. 

October  8-10 — Cardiology  Update  1998.  UCSF  at  Carmel  Valley  Ranch  Resort, 
Carmel.  Thurs.-Sat.  12  hrs.  $485-5560.  Contact:  UCSF  (415)  476-5208. 

October  31 — Update  in  Electrocardiography  and  Arrythmias.  UCSF  at 
Radisson  Miyako  Hotel,  San  Francisco.  Sat.  7,5  hrs,  $195.  Contact:  UCSF 
(415)476-.5208. 


EMERGENCY  MEDICINE 

May  11-L5 — Emergency  Medicine  Symposium.  UCSD  at  La  Jolla  Marriott, 
San  Diego.  Mon.-Fri.  16  hrs.  $225.  Contact:  OCME  (619)  534-3940, 

May  15-16 — Trauma/Critical  Care.  Ritz-Carlton  Huntington  Hotel, 
Pasadena.  Mon.-Tues.  14  hrs.  Contact:  USC  School  of  Medicine,  Postgrad- 
uate Div.,  1975  Zonal  Ave,,  KAM  307,  Los  Angeles  90033-1039.  (800) 
USC-1119,  fax  (213)  342-2152. 

May  13-16 — Semiannual  Wound  Management  Workshop.  UCSD  at  La 
Jolla  Marriott,  San  Diego.  Wed.-Sat.  15  hrs.  $475.  Contact:  Edith  Book- 
stein  (619)  454-3212. 

August  9-12 — Essentials  in  Emergency  Medicine  and  Urgent  Care.  Con- 
tinuing Medical  Education  Associates  at  Hotel  del  Coronado,  San  Diego. 
Sun.-Wed.  Contact:  CMEA  P.O.  Box  270469,  San  Diego,  CA  92198-2469 
or  web:  http://www.cmea.com. 

August  17-18 — High  Risk  Emergency  Medicine.  American  College  of 
Emergency  Physicians  at  Marina  Beach  Marriott.  Marina  del  Rey. 
Mon.-Tues.  15  hrs.  $549.  Contact:  Center  for  Emergency  Education,  5330 
Primro.se  Dr.,  Ste.  250,  Fair  Oaks,  CA  95628  (800)  651-CEME. 

October  8-10 — 17th  Annual  Advances  in  Pulmonary  and  Critical  Care. 
UCSF  at  Palace  Hotel,  San  Francisco.  Thurs.-Sat.  17  hrs.  $495.  Contact: 
UCSF  (415)476-5208. 

October  19-20 — Trauma  Uncensored:  1998.  UC  Davis  at  Hyatt  Regency, 
Sacramento.  Mon.-Tue.  Contact:  (916)  734-5390. 

October  19-23 — Emergency  Medicine  Symposium  I.  UCSD  at  La  Jolla  Mar- 
riott, San  Diego.  Mon.-Fri.  32  hrs.  $495.  Contact:  OCME  (619)  534-3940. 

October  26-30 — 27th  Annual  Topics  in  Emergency  Medicine.  UCSF  at 
Radisson  Miyako  Hotel,  San  Francisco,  Mon.-Fri.  32  hrs.  $675.  Contact: 
UCSF  (415)476-5208. 

November  9-1,3 — Emergency  Symposium  III.  UCSD  at  La  Jolla  Marriott, 
San  Diego.  Mon.-Fri.  32  hrs.  Contact:  OCME  (619)  534-3940. 


ALLERGY/IMMUNOLOGY 

August  6-9 — A Midsummer  Night's  Wheeze.  California  Society  of  Allergy, 
Asthma,  and  Immunology  at  La  Costa  Resort  and  Spa,  Carlsbad. 
Thurs.-Sun.  12  hrs.  $145-$195.  Contact:  CSAAI  (714)  828-8022. 


ANESTHESIOLOGY 

May  17-22 — UCSD  Ane.sthesiology  Review  Course.  UCSD  at  La  Jolla  Mar- 
riott, San  Diego.  Sun.-Fri.  37.5  hrs.  $600.  Contact:  Carol  Heil  (619)  543- 
5202. 


CARDIOLOGY 

May  7-9 — 8th  Annual  Sympo.sium  on  Coronary  Stenting.  Scripps  Clinic  at 
Sheraton  Grande  Torrey  Pines  Hotel.  La  Jolla.  Thurs.-Sat.  Contact:  Laurel 
Steigerwald,  Scripps  Clinic  (619)  554-8556. 

May  31-June  3 — Echo  San  Diego:  Advanced  Interpretations  with  the  Ex- 
perts. American  College  of  Cardiology  at  Hyatt  Islandia,  San  Diego. 
Sun.-Wed.  23  hrs.  Contact:  ACC,  9111  Old  Georgetown  Rd.,  Bethesda. 
MD  20814-1699.  (800)  253-4636  ext.  695. 

August  13-15 — Critical  Care  Cardiology.  American  College  of  Cardiology 
at  Ritz-Carlton.  San  Francisco.  Thurs.-Sat.  16.5  hrs.  Contact:  ACC,  9111 
Old  Georgetown  Rd..  Bethesda.  MD  20814-1699,  (800)  253-4636  ext.  695. 


FAMILY  PRACTICE/PRIMARY  CARE 


May  15-19 — Primary  Care  Essentials.  Sponsored  by  Continuing  Medical 
Education  Associates.  Grand  Hyatt  on  Union  Square  San  Erancisco. 
Method,  AV,  L,  SB,  W.  $750.  Fri.-Tues.  32  hrs.  credit:  AMA,  AOA,  AAFP. 
Information:  Victoria  Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198. 
(800)  993-2632  or  (619)  674-5200. 

June  5 — 12th  Annual  AIDS  Conference.  California  Academy  of  Family  Prac- 
titioners at  Mills  College,  Oakland.  Fri.  7 hrs.  Contact:  Caroline  Carey, 
CME  Coordinator.  (510)  204-3884. 

June  14—19 — 21st  Annual  Fingers  to  the  Toes  Primary  Care  Orthopedics. 
UC  Davis  at  Stanford  Sierra  Camp,  Fallen  Leaf  Lake.  Sun.-Fri.  26  hrs. 
$495,  Contact:  UCD  (916)  734-5490. 

June  18-19 — Controversies  in  Women’s  Health.  Topics  in  Primary  Care. 
UCLA  at  Sheraton  Universal  Hotel,  Universal  City.  Thurs.-Fri.  1 1.5  hrs. 
$300.  Contact:  UCLA  (310)  794-2620. 

July  1-5 — The  Orlando  Primary  Care  Review  Course.  Sponsored  by  Con- 
tinuing Medical  Education  Associates.  Buena  Vista  Palace.  Orlando,  FL. 
Wed.-Sun.  30  hrs.  Credit:  AMA,  AOA.  AAFP.  $750.  Contact:  Victoria 
Gonzales,  PO  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619) 
674-5200. 


July  6-9 — Family  Practice  Board  Review  Course.  Fairmont  Hotel,  San 
Francisco.  25  hrs.  $475  ($525  if  postmarked  after  May  25).  Contact:  Pro- 
gram Coordinator,  Dept,  of  Family  and  Community  Medicine.  UCSF 
School  of  Medicine,  500  Parnassus  Ave.,  MU-3E,  San  Francisco  94143- 
0900.  (415)476-5250, 

July  15-17 — 17th  Annual  Conference  on  Child  Abuse  and  Neglect.  UC 
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Davis  at  Radisson  Hotel,  Sacramento.  Wed.-Fri.  $175.  Contact;  Office  of 
CME  UCD  (916)  734-5390. 

July  23-27 — Masters  of  Medicine.  Sponsored  by  Continuing  Medical  Educa- 
tion Associates.  Marriott  Marquis,  New  York,  NY.  Thurs.-Mon.  30  firs. 
Credit:  AMA,  AOA,  AAFR  $795.  Contact:  Victoria  Gonzales,  PO  Box 
270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

August  6-9 — Cardiology  in  Primary  Care.  Sponsored  by  Continuing  Med- 
ical Education  Associates.  Hotel  del  Coronado,  San  Diego,  CA. 
Mon.-Thurs.  20  hrs.  Credit:  AMA,  AOA,  AAP,  AAFP.  $575.  Contact:  Vic- 
toria Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or 
(619)674-5200. 

August  9-12 — Essentials  in  Emergency  Medicine  and  Urgent  Care.  Spon- 
sored by  Continuing  Medical  Education  Associates.  Hotel  del  Coronado, 
San  Diego,  CA.  Thurs.-Sun.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $575. 
Contact:  Victoria  Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 

August  9-12 — Essentials  in  Emergency  Medicine  and  Urgent  Care.  Spon- 
sored by  Continuing  Medical  Education  Associates.  Hotel  del  Coronado, 
San  Diego,  CA.  Thurs.-Sun.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $575. 
Contact:  Victoria  Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 

October  14—16 — 13th  Annual  Primary  Care  Medicine:  Principles  and 
Practice.  UCSF  at  Cathedral  Hill  Hotel,  San  Francisco.  Wed.-Fri.  20  hrs. 
$550.  Contact:  Postgraduate  Programs,  Box  0656,  UCSF,  San  Francisco, 
CA  94143-0656.  (415)  476-5208. 

October  22-26 — Masters  of  Medicine.  Sponsored  by  Continuing  Medical  Ed- 
ucation Associates.  Marriott  Marquis,  New  York,  NY.  Thurs.-Mon.  30  hrs. 
Credit:  AMA,  AOA,  AAFP.  $795.  Contact:  Victoria  Gonzales,  PO  Box 
270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


GERIATRICS 

May  7-8 — Latest  Advances  in  Alzheimer’s  Disease.  UCSD  at  San  Diego. 
Thurs.-Fri.  16  hrs.  $225.  Contact:  Phyllis  Lessin/Joyce  Zilner  (619)  662-5800. 

November  8-11 — Geriatrics  Update  1998.  Sponsored  by  Continuing  Medical 
Education  Associates.  Loews  Coronado  Bay  Resort,  San  Diego,  CA. 
Sun.-Wed.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $525.  Contact;  Victoria  Gonza- 
les, PO  Box  270469,  San  Diego,  CA 92198.  (800)  993-2632  or  (619)  674-5200. 

INFECTIOUS  DISEASE 

May  6-9 — 19th  Annual  Advances  in  Infectious  Diseases.  UCSF  at  Palace  Ho- 
tel, San  Francisco.  Wed.-Sat.  17,5  hrs.  $430.  Contact:  UCSF  (415)  476-5208. 

November  5-8 — Advances  in  Infectious  Disease.  Sponsored  by  Continuing 
Medical  Education  Associates.  Loews  Coronado  Bay  Resort,  San  Diego, 
CA.  Thurs.-Sun.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $525.  Contact:  Victo- 
ria Gonzales,  PO  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or 
(619)  674-5200;  http://www.cmea.com 

December  2-6 — Internal  Medicine  - 1998  Fall  Program.  Sponsored  by  Con- 
tinuing Medical  Education  Associates.  Boca  Raton  Resort  and  Club,  Boca 
Raton,  FL.  Wed.-Tues.  30  hrs.  Credit;  AMA,  AOA,  AAP,  AAFP.  $750. 
Contact:  Victoria  Gonzales,  PO  Box  270469,  San  Diego,  CA  92198.  (800) 
993-2632  or  (619)674-5200. 


INTERNAL  MEDICINE 

May  18-22 — 26th  Annual  Advances  in  Internal  Medicine.  UCSF  at  Cathe- 
dral Hill  Hotel,  San  Francisco.  Mon.-Thurs.  33.5  hrs.  Contact:  UCSF  (415) 
476-5208. 


KEY  TO  ABBREVIATIONS 

DREW:  Charles  R.  Drew  Postgraduate  Medical  School,  Office  of  Continuing 

Medical  Education,  (213)  563-4800. 

LLU;  Loma  Linda  University,  Continuing  Medical  Education  Programs, 
(909)  824-4963. 

STAN;  Stanford  University,  Postgraduate  Education,  (415)  723-5594. 

UCD;  University  of  California,  Davis,  Office  of  Continuing  Medical 
Education,  (916)  734-5390. 

UCl:  University  of  California,  Irvine,  Memorial/UCI  Center  for  Health 

Education,  (714)  824-5926. 

UCLA:  University  of  California,  Los  Angeles,  Continuing  Education  in 

Medicine  and  Health  Sciences,  (310)  794-2620. 

UCSD;  University  of  California,  San  Diego,  Office  of  Continuing  Medical 
Education,  (619)  534-3940. 

UCSF:  University  of  California,  San  Francisco.  Extended  Programs  in  Medical 

Education.  (415)  476-4251. 

USC:  University  of  Southern  California,  Postgraduate  Division, 

(800)  USC-1119. 


October  9-1.3 — Internal  Medicine  - 1998  Fall  Program.  Sponsored  by  Con- 
tinuing Medical  Education  Associates.  Loews  Coronado  Bay  Resort,  San 
Diego,  CA,  Fri.-Tues.  30  hrs.  Credit:  AMA,  AOA,  AAP,  AAFP.  $750.  Con- 
tact: Victoria  Gonzales.  P.O.  Box  270469,  San  Diego,  CA  92198-2469. 
(800)  993-2632  or  (619)  674-52(X).  http//www.cmea.com. 


MANAGED  CARE 

September  10-12 — Management  of  the  Hospitalized  Patient  in  the  Man- 
aged Care  Era.  UCSF  at  Palace  Hotel,  San  Francisco.  20  hrs.  $475.  Con- 
tact: UCSF  (415)476-5208. 

May  15-17 — Managed  Care  - Trends  and  the  Future  of  Managed  Care  in 
California.  California  Orthopaedic  Association  at  Resort  at  Squaw  Creek, 
Lake  Tahoe.  Fri.-Sun.  12.5  hrs.  $110.  Contact:  (916)  454-9884. 


OB/GYN 

October  23-27 — OB/GYN  Review.  Red  Lion  Hotel,  Glendale.  $675. 
Sat.-Tues.  38  hrs.  Contact:  USC  School  of  Medicine,  Postgraduate  Divi- 
sion, 1975  Zonal  Ave.,  KAM  307,  Los  Angeles,  CA  90033-1039;  Phone 
(213)  342-2555  or  (800)  USC-1119;  Fax  (213)  342-2152  or  (888)  665- 
8650;  email  usccme@hsc.usc.edu. 


OCCUPATIONAL  & ENVIRONMENTAL 

May  15-16 — I7th  Annual  Occupational  & Environmental  Medicine  Sym- 
posium with  Postgraduate  Mini-Courses.  UC  Davis  at  UCDMC  Cancer 
Center  Auditorium,  Sacramento.  Thurs.-Fri.  Contact:  UCD  (916)  734- 
1394. 

May  24-26 — California  Society  of  Physical  Medicine  and  Rehabilitation. 
UC  Davis  at  Doubletree  Hotel,  Sacramento.  Sun.-Thurs.  Contact:  UCD 
(916)  734-5390. 

October  5-9 — Occupational  and  Environmental  Medicine  I.  UCSF  at 
Radisson  Miyako  Hotel,  San  Francisco.  Mon.-Fri.  40  hrs.  $725.  Contact: 
Postgraduate  Programs,  Box  0656,  UCSF,  San  Francisco,  CA  94143-0656. 
(415)476-5208. 


ONCOLOGY 

September  11-12 — 4th  Annual  Cancer  Research  Program.  UC  Davis  at  Can- 
cer Center  Auditorium,  Sacramento,  Fri.-Sat.  Contact:  UCD  (916)  734- 
5390, 

September  24—26 — 22nd  Annual  Physicians  Cancer  Symposium.  Scripps- 
Health  at  Sheraton  San  Diego  Hotel  & Marina.  Thurs.-Sat.  16.5  hrs. 
$425-$450.  Contact:  Stevens  Cancer  Center,  Scripps  Memorial  Hospital, 
9888  Genesee  Ave.,  La  Jolla,  CA  92037.  Tuthanne  Crawford  (619)  626- 
6794. 


OPHTHALMOLOGY 

May  9 — Pearls  of  Ocular  Therapy.  Scripps  Clinic  at  Scripps  Clinic,  La  Jolla. 
Sat.  7 hrs.  Contact:  Laurie  A.  Regis,  Scripps  Clinic  (619)  554-8556. 

May  29 — UC  Davis  Annual  Ophthalmology  Symposium.  UCD  at  Sacra- 
mento Hilton.  Fri.  7 hrs.  Contact:  UCD  (916)  734-1394. 


ORTHOPEDICS 

May  15-17 — Managed  Care  - Trends  and  the  Future  of  Managed  Care  in 
California.  California  Orthopaedic  Association  at  Resort  at  Squaw  Creek, 
Lake  Tahoe.  Fri.-Sun.  12.5  hrs.  $1 10.  Contact:  (916)  454-9884. 


PEDIATRICS 

May  7-9 — 31st  Annual  Advances  and  Controversies  in  Clinical  Pediatrics. 
UCSF  at  Ritz-Carlton  Hotel,  San  Francisco.  Thurs.-Sat.  Contact:  OCME 
(415)476-4251. 

September  18-19 — California  Society  of  Pediatric  Cardiology.  UC  Davis  at 
Seascape  Resort,  Aptos.  Fri.-Sat.  (Tontact:  UCD  (916)  734-5390. 


RADIOLOGY 

October  3^4 — Ultrasound  Update:  1998.  UC  Davis  at  Doubletree  Hotel, 
Sacramento.  Sat.-Sun.  Contact:  (916)  734-5390. 
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RHEUMATOLOGY 

September  10-12 — Rheumatology  Board  Review.  UCSF  at  Radisson  Miyako 
Hotel.  San  Francisco.  Thurs.-Sat.  20  hrs.  $225.  Contact:  UCSF  (415)  476- 
5208. 


SURGERY 

May  9 — Thyroid  Update  ‘98.  Sheraton  Grande  Hotel.  Los  Angeles.  Sat.  7 hrs. 
Contact:  USC  School  of  Medicine,  Postgraduate  Div.,  1975  Zonal  Ave.. 
KAM  307,  Los  Angeles  90033-1039.  (800)  USC-1 119,  fax  (213)  342-2152. 

June  25-27 — San  Francisco  Paranasal  Sinus  Update  - 1998.  UCSF  at  Ritz- 
Carlton  Hotel,  San  Francisco.  Thurs.-Sat.  $250-$350.  Contact:  University 
of  California,  Office  of  CME,  MCB-630,  Box  0742,  San  Francisco,  CA 
94143-0742.  (415)  476-4251. 

September  1 1-12 — 4th  Annual  Surgical  Review  Course.  UC  Davis  at  Fair- 
field.  Fri.-Sat.  Contact:  (916)  734-5390. 

September  18 — 4th  Annual  Surgical  Review.  UC  Davis  at  TAFT,  Fairfield. 
Fri.  Contact:  (916)  734-7203. 


GENERAL/MULTIDISCIPLINARY 

September  3-6 — Growth  Hormone  Research  Society.  UCSF  at  Marriott  Ho- 
tel, San  Francisco.  Thurs.-Sun.  Contact:  (415)  476-5808. 

October  26-28 — Telemedicine  IV.  UC  Davis  at  Hilton  Hotel,  Anaheim, 
Mon.-Wed,  Contact:  (916)  734-5390. 


HOME  STUDY/SELF-ASSESSMENT 

Audio-Digest  Foundation.  California  Medical  Association.  Contact:  Audio- 
Digest  Foundation,  1577  E Chevy  Chase,  Glendale  91206.  (213)  245-8505. 

California  Physicians’  Legal  Handbook  Series.  California  Medical  Association. 
Contact:  CMA.  PO  Box  7690,  San  Francisco  94120-7690.  (800)  882-1262. 

Breast  Cancer,  Early  Detection  and  Control.  Texas  Medical  Association.  CD 
ROM.  $70.  2 hrs.  Contact:  Texas  Medical  Association.  (800)  880-1300; 
http://www.texmed.org/health_scienceAis_poep.html 


two  months  in  advance  to:  Ada  County  Medical  Society, 
Inc.  305  W.  Jefferson,  PO  Box  2668,  Boise,  Idaho  83701. 
(208)  336-2930. 
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Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 
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Information,  requests  for  accreditation,  and  items  to  be  listed 
should  be  sent  to  the  chair  of  the  CME  Committee,  New  Mex- 
ico Medical  Society,  7770  Jefferson,  Suite  400,  Albuquerque, 
NM  87109,  at  least  two  months  in  advance.  For  information 
on  CME  accreditation  or  on  the  CME  requirements  of  the 
New  Mexico  Board  of  Medical  Examiners,  please  write  to  the 
above  address  or  call  (505)  828-0237. 
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NOTE:  Course  information  in  the  following  listing  is  subject 
to  change  on  occasion.  Check  with  the  sponsoring 
institution  for  current  details. 
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May  21-24 — 3rd  Annual  Mammography  - Practical  Challenges  of  the  90’s: 

Screening  and  Beyond.  Santa  Fe.  La  Fonda  Hotel.  Contact:  Ryals  and  As-  * 
sociates,  Inc,  PO  Box  1925,  Roswell,  GA  30077-1925,  (770)  641-9773. 

0 

May  22-24 — Resolving  Quandries  of  the  Skin.  Phoenix.  Royal  Palms  Hotel. 

Contact:  Terry  Hanson.  Surgical  Pathology  Consultants,  Inc.,  5422  W.  Thun-  ftl 
derbird  Rd.,  Ste.  1 3.  Glendale.  AZ  85306,  (602)  547-1024.  Ca 

)SI 


Every  First  and  Third  Tuesday — Building  and  Implementing  Clinical  Prac- 
tice Guidelines  at  the  Point  of  Care.  Contact:  Thomas  A.  Naegele,  DO, 
(505)  275-7267. 
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Satellite  Courses 

Contact:  Joe  Treat  or  Jim  Cato,  Immunization  Program,  (505)  827-2366 


COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To  list 
CME  programs  here,  please  send  information  at  least  two 
months  in  advance  to:  Mr  Robert  L.  Kennedy,  Denver  Med- 
ical Society,  1850  Williams  Street,  Denver,  CO  80218;  or 
telephone  (303)  377-1850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Medical 
Center,  Wheat  Ridge.  Contact:  Jean  A.  Kline.  (303)  425-2951 . 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Colorado 
Society  of  Clinical  Neurologists.  Contact:  Colorado  Society  of  Neurolo- 
gists, (303)  449-3566. 

Second  Wednesday  of  Each  Month — Cardiovascular  Education  Series.  St 
Anthony  Hospital  at  St  Anthony  Hospital.  Denver.  Contact:  Rose  Powell, 
(303)  629-3678. 


CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center,  School  of  Medicine. 
Office  of  Continuing  Medical  Education.  4200  E 9th  Ave.  Denver  80262.  (.103)  372-9050 
or  (800)  882-9153;  FAX  (.303)  372-9065. 


IDAHO 

The  listing  of  continuing  medical  education  programs  in 
Idaho  is  compiled  by  the  Ada  County  Medical  Society.  To 
list  CME  programs  here,  please  send  information  at  least 


CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine,  Office  of  CME.  PO  Box 
713,  Albuquerque  87131.  (505)  277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in  Utah 
is  compiled  and  edited  by  the  CME  office  of  the  Utah  Med- 
ical Association.  All  courses  listed  have  been  certified  by 
CME  accredited  institutions  as  meeting  the  criteria  for  Cat- 
egory 1 of  the  Physician's  Recognition  Award  of  the  Ameri- 
can Medical  Association.  Accredited  institutions  wishing  to 
list  AMA  Category  1 CME  courses  here  should  send  infor- 
mation at  least  two  months  in  advance  to  the  Office  of 
Continuing  Medical  Education,  540  East  Fifth  South,  Salt 
Lake  City,  UT  84102;  or  phone  (801)  355-7477.  For  infor- 
mation on  CME  accreditation,  please  write  the  CME  office 
at  the  above  address. 

NOTE:  Course  information  in  the  following  listing  is  subject  to 
change  on  occasion.  Check  with  the  sponsoring  institution. 


MEDICAL  GRAND  ROUNDS 

Weekly — Grand  Rounds  in  Internal  Medicine,  Psychiatry,  OB/GYN,  and 
Pediatrics.  Contact:  UUSM. 

Weekly — Pediatric  Grand  Rounds.  Contact:  PCMC. 
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WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State 
Medical  Association.  To  list  Category  1 programs  here, 
please  send  information  at  least  two  months  in  advance  to 
Continuing  Medical  Education,  Washington  State  Medical 
Association,  2033  Sixth  Avenue,  Suite  1100,  Seattle,  WA 
981 21 ; or  phone  (206)  441  -9762  or  (800)  552-061 2. 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course 
or  in  the  list  of  course  sponsors  and  contact  information. 


July  10-12 — 3rd  Annual  Laser  and  Facial  Plastic  Surgery  Symposium 
With  Live  Surgery  Observation.  Presented  by  Wayne  F.  Larrabee,  Jr, 
MD.  Swedish  Medical  Center,  Glaser  Auditorium,  Seattle.  17  hrs.  Contact: 
(206)  386-2755. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splater,  Cytology  Continuing  Education.  Dept,  of 
Pathology,  Harborview  Medical  Center,  325  Ninth  Ave,  Seattle,  WA  98104.  (206)  223-5953. 

PCMS  CME — Contact:  Executive  Director.  College  of  Medical  Education.  705  S Ninth. 
No.  203,  Tacoma,  WA  98405.  (206)  627-7137. 

UAV  (UNIVERSITY  OF  WASHINGTON)— Contact:  U/W  School  of  Medicine,  Div.  of 
CME,  SC-50,  Seattle,  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER) — Contact:  Linda  Orgel.  Division  of 
Continuing  Medical  Education,  Virginia  Mason  Medical  Center.  PO  Box  900.  Seattle.  WA 
98111.(206)  340-2058. 

WSMA — Washington  State  Medical  Association,  Continuing  Medical  Education,  2033 
Sixth  Ave,  Ste  1 100.  Seattle,  WA  98121.  (206)  44 1 -9762. 


OTHER  CME  OPPORTUNITIES 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course 
or  in  the  list  of  course  sponsors  and  contact  information. 


AMERICAN  ASSOCIATION  FOR  THE  STUDY  OF  HEADACHE.  June 
26-28,  1998 — Fortieth  Annual  Scientific  Meeting  of  The  American 
Association  for  the  Study  of  Headache.  Sheraton  Palace,  San  Francisco. 
Contact:  (609)  845-1720. 

AMERICAN  ASSOCIATION  FOR  THE  STUDY  OF  HEADACHE.  Novem- 
ber 6-8,  1998 — Scottsdale  Headache  Symposium.  Scottsdale  at  Mar- 
riott’s Camelback  Inn  Resort  & Spa.  Contact:  (609)  845-1720.. 

The  Atopy  Syndrome  in  the  Third  Millenium.  October  2-3, 1998,  Zurich, 
Switzerland,  on  the  occasion  of  the  50th  anniversary  of  the  allergy  unit  at 
the  Dept  of  Dermatology,  University  Hospital,  Zurich,  and  in  collaboration 
with  the  European  Academy  of  Allergology  and  Clinical  Immunology. 
Contact:  Prof.  Dr.  B.  Wuthrich,  Zurich,  41-1-255-3079,  fax  41-1-255-4431. 


NOTICE 

State  Associations  should  send  their  CME  listings  for  publication  to: 

Allison  Spearman,  Managing  Editor 
Western  Journal  of  Medicine 
1224  W Main  St,  Ste  200 
Charlottesville,  VA  22903-2858 

(804)  979-8034  • Fax  (804)  979-4025  • wjm(2)cjp.com 


I 

i 

The  Western 
Journal  of  Medicine 

The  Western  Journal  of  Medicine  extends  its  thanks  to  those  who  have  already  made  their 
commitment  by  subscribing  to  WJM.  Take  advantage  of  this  opportunity  to  support  the 
Journal... now  available  through  paid  subscription  only. 


Special  Offer!  | 

Subscribe  now  and  receive  a special  $35  member  subscription  rate  with  the  $10  purchase  of  oneii 
of  the  following  special  WJM  publications.  You  will  receive  both  the  WJM  subscription  and 
the  book  for  a total  of  only  $45:  j:! 


ingredient  in  health  care  reform,  by  Roger  J. 
Bulger,  MD  ($10) 


□ The  Quest  for  Mercy  — The  forgotten 


Successful  Aging — a Western  Journal 
of  Medicine  special  issue.  Guest  Editor  Eric  B. 

Larson,  MD  ($10) 


Call 

(804)  979-8034 


I 

I Charge  my:  Q Visa  □ 


Fax  this  ad  to  or 
(804)  979-4025 


MasterCard 


□ Check  enclosed 


Mail  this  ad  to  the 
address  below  | 


Q Bill  me  I 


Name  on  card_ 

Card  # 

Ex.p  Date 

Signature  

Name  

Institution 

Address 

City,  State,  Zip 

Phone  

Fax 


Purchase  (check  one)... 

Q $ 1 0 The  Quest  for  Mercy 
Q $10  Successful  Aging 

...and  receive  the  special 
annual  rate  of: 

Q $35  WJM  Member  Rate 


I Return  to:  The  Western  Journal  of  Medicine,  1224  West  Main  Street,  Suite  200 
I Charlottesville,  VA  22903-2858.  Phone  (804)  979-8034.  Fax  (804)  979-4025. 
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Editorial 


Seeking  a Port  in  a Storm 

The  University  of  Californio  Commission 
on  the  Future  of  Medical  Education 

Our  plans  miscarry  because  they  have 
no  aims.  When  a man  does  not  know 
what  harbor  he  is  making  for,  no  wind  is 
the  right  wind. 

— Seneca 

University  of  California  President  Richard  Atkinson, 
aware  of  massive  forces  affecting  all  of  California, 
appointed  a commission  in  July  1996  to  help  chart  the 
course  for  the  University’s  future  in  medical  education. 
I served  on  that  commission,  which  consisted  mainly  of 
members  external  to  university-tenured  faculty  and 
administration.  I was  impressed  that  the  background 
papers  and  reports  could  provide  foundations  for  discus- 
sions and  decisions  that  would  have  application  far 
beyond  the  university.  This  special  issue  of  The  West- 
ern Journal  of  Medicine,  published  with  financial  sup- 
port from  the  Office  of  the  President  of  the  University  of 
California  and  the  California  Endowment,  contains  the 
bulk  of  the  Commission’s  work  as  well  as  its  recom- 
mendations. The  Commission’s  work  took  about  a year. 
Faculty  have  been  given  the  unedited  version  of  the  final 
report,  and  review  is  under  way.  The  white  papers  pub- 
lished here  have  been  peer-reviewed  and  revised;  there- 
fore, they  are  not  exactly  the  same  as  the  ones  presented 
to  the  Commission.  Subjects  include  disease  and  injury 
projections,  demographics,  ethnic  diversity,  the  continu- 
um of  medical  education,  biotechnology,  information 
technology,  physician  supply  and  roles,  and  partnerships 
of  managed  care  and  educational  programs. 

At  Dr.  Atkinson’s  request,  the  Commission,  staff,  and 
contributors  examined  several  areas.  To  establish  a base- 
line, the  commission  received  descriptions  of  Califor- 
nia’s current  health  work  force,  including  number  and 
types  of  clinicians  and  their  distribution.  Looking  to  the 
future,  the  Commission  considered  changes  in  patterns 
of  illness;  health  care  delivery  and  financing;  and  atti- 
tudes and  preferences  of  the  public.  It  then  outlined 
skills  that  will  be  needed  by  future  physicians.  It  recom- 
mended specific  ways  the  University’s  health  profes- 
sional schools  could  respond  to  demands  for  change 
while  maintaining  a coherent  approach  to  education, 
research,  and  the  care  of  patients  and  while  addressing 
the  needs  of  graduates,  students,  and  trainees.  Finally, 
the  Commission  suggested  a method  and  schedule  for 
implementing  changes.  Drafts  were  distributed  to  the 
Commission  for  review  and  comment,  and  the  final  draft 
was  discussed  with  deans  and  faculty  members.  Adjust- 
ments were  made  at  every  juncture.  Not  everyone  agreed 
with  every  recommendation  and,  indeed,  a separate 


comment  was  made  by  three  of  the  26  members  (see 
Appendix  3).  Not  surprisingly,  some  outside  experts 
have  thought  the  work  was  not  radical  enough;  others 
felt  the  Commission  went  too  far. 

Several  points  in  the  report  make  especially  good 
sense  to  me,  including  the  recommendation  for  collabo- 
ration among  health  professional  training  programs  and 
among  health  professionals  themselves.  Partnerships 
would  be  even  better  than  mere  collaborations,  because 
partnerships  imply  joint  responsibility;  partnerships  that 
include  patients,  family,  and  the  public  have  merit  as 
well.  Another  important  point  emphasizes  the  need  to 
assure  good  care  for  indigent  people  when  the  Universi- 
ty’s ability  to  staff  clinical  sites  may  be  diminished. 
Losses  of  revenue  that  are  accelerating  the  drain  of 
devoted  faculty  are  also  noted  (see  Appendix  6).  The 
severe  blows  dealt  to  the  diversity  of  health  profession- 
als and,  in  all  likelihood,  the  consequent  blows  to  the 
health  of  vulnerable  Californians  by  Proposition  209  and 
Regents’  Resolution  SP-1  are  highlighted  in  the  report. 
The  report  also  mentions  the  imperative  to  expand 
research  and  training  beyond  hospitals  and  clinics  into 
homes  and  hospices.  In  addition,  it  asserts  the  necessity 
of  expanding  beyond  classical  medicine  into  topics  such 
as  leadership  and  information  technology  as  well  as 
areas  of  interest  to  large  numbers  of  patients.  Attention 
is  also  called  to  the  requirement  for  professional  and 
personal  renewal  throughout  physicians’  lives  so  that  we 
improve  not  only  patient  and  community  health,  but 
physicians’  health  as  well.  The  recommendation  to 
establish  an  evaluation  system  that  measures  not  only 
the  University’s  output  in  numbers  but  its  responsive- 
ness to  community  needs  and  demands  is  one  of  the 
report’s  more  revolutionary  ideas. 

Adjusting  the  course  of  the  University  of  California 
will  take  time  and  energy.  The  University  already  has 
invested  enormous  resources  in  crafting  important  inno- 
vations in  medical  education  (see  Appendix  5).  Even 
more  effort  will  be  required.  When  the  American  College 
of  Physicians  recently  distributed  a 238-page  document 
assembling  thumbnail  reviews  of  1997’s  most  important 
papers  in  internal  medicine,  it  demonstrated  the  dazzling 
amount  of  information  pushing  into  medical  teaching  and 
practice.  It  will  be  a staggering  job  to  digest  and  incor- 
porate that  kind  of  new  science  into  a curriculum  that  is 
also  changing  in  response  to  health,  demographic,  eco- 
nomic, social,  and  political  pressures.  Persistent  requests 
for  more  helpful  mentoring  of  students  and  faculty,  incor- 
porating humanities  and  humanism  into  medicine, 
enhancing  productivity  with  shorter  working  hours, 
teaching  across  cultural  and  specialty  barriers,  and  blend- 
ing the  fine  points  of  history  and  physical  examinations 
with  molecular  biology  call  for  even  more  adjustments. 

The  University  would  do  well  to  press  on.  As  large 
institutions  are  being  held  accountable  for  their  plans 
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and  actions  by  a restive  public,  the  University  of  Cali- 
fornia can  be  a flagship,  leading  an  educational  transfor- 
mation appropriate  to  the  turn  of  the  millennium.  There 
is  a certain  practical  value  to  changing  in  the  ways  sug- 
gested by  the  report.  The  quid  pro  quo  is  straightfor- 
ward: support  from  the  public — the  public  that  votes  and 
pays  taxes — will  depend  on  the  services  that  the  Univer- 


sity renders  to  it.  The  public’s  experience  with,  percep- 
tion of,  and,  therefore,  backing  of  the  University  will  be 
determined  in  large  part  by  the  University’s  response  to 
this  report. 

Linda  H.awes  Clever,  MD,  MACP 
Editor 
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California's  County  Hospitals  and  the  University  of 
California  Graduate  Medical  Education  System 
Current  Issues  and  Future  Directions 

WENDY  J.  JAMESON;  KATHARINE  PIERCE;  and  DENISE  K.  MARTIN,  Berkeley,  California 

California's  county  hospitals  train  45%  of  the  state's  graduate  medical  residents,  including  33%  of  res- 
idents in  the  University  of  California  system.  This  paper  describes  the  interrelationships  of  California's 
county  hospitals  and  the  University  of  California  (UC)  graduate  medical  education  (CME)  programs, 
highlighting  key  challenges  facing  both  systems.  The  mission  of  California's  county  health  care  sys- 
tems is  to  serve  all  who  need  health  care  services  regardless  of  ability  to  pay.  Locating  UC  GME  pro- 
grams in  county  hospitals  helps  serve  the  public  missions  of  both  institutions.  Such  partnerships 
enhance  the  GME  experience  of  UC  residents,  provide  key  primary  care  training  opportunities,  and 
ensure  continued  health  care  access  for  indigent  and  uninsured  populations.  Only  through  affiliation 
with  university  training  programs  have  county  hospitals  been  able  to  run  the  cost-effective,  quality 
programs  that  constitute  an  acceptable  safety  net  for  the  poor.  Financial  stress,  however,  has  led 
county  hospitals  and  UC's  GME  programs  to  advocate  for  reform  in  both  GME  financing  and  indigent 
care  funding.  County  hospitals  must  participate  in  constructing  strategies  for  GME  reform  to  assure 
that  GME  funding  mechanisms  provide  for  equitable  compensation  of  county  hospitals'  essential  role. 
Joint  advocacy  will  also  be  essential  in  achieving  significant  indigent  care  policy  reform. 

(Jameson  WJ,  Pierce  K,  Martin  DK.  California's  county  hospitals  and  the  University  of  California  graduate  medical  educa- 
tion system — current  issues  and  future  directions.  West  J N/led  1998;  168:303-310) 


California’s  public  hospitals,  also  known  as  county 
hospitals,  have  much  in  common  with  University  of 
California  (UC)  medical  centers.  They  both  serve  multi- 
ple missions,  which  include  clinical  service,  teaching, 
and  research.  Both  have  tertiary  specialty  centers  and 
provide  24-hour  emergency  care  for  the  entire  commu- 
nity. Both  serve  significant  numbers  of  Medi-Cal  bene- 
ficiaries as  well  as  the  uninsured  and  medically  indigent. 
In  fact,  three  of  the  five  UC  medical  centers  function  as 
county  hospitals — serving  as  the  major  providers  of 
indigent  care  in  their  respective  communities — and  are 
designated  disproportionate  share  hospitals  (DSH),  as 
are  virtually  all  of  California’s  county  hospitals.  This 
designation  recognizes  the  considerable  amount  of  both 
Medi-Cal  and  charity  care  provided  by  these  institutions 
and  allows  them  to  receive  additional  Medicaid  dollars. 
Serving  similar  populations,  with  a strong  public  mis- 
sion and  dependent  on  similar  funding  streams,  both 
county  hospitals  and  UC  medical  centers  are  struggling 
with  survival  in  a market  place-driven  environment. 

UC  medical  centers  and  county  hospitals  are  the 
training  grounds  for  a significant  number  of  the  state’s 
physicians,  nurses,  other  licensed  practitioners,  and 


other  medical  professionals.  County  hospitals  have 
become  an  integral  part  of  the  world-renowned  UC 
graduate  medical  education  (GME)  system. 

County  Health  and  Hospital  Systems  in  California 

Background 

California’s  county  health  care  systems,  charged  by 
law  (Section  17000  of  the  Welfare  and  Institutions 
Code)  with  the  mission  of  serving  all  regardless  of  abil- 
ity to  pay,  form  the  core  of  the  state’s  health  care  safety 
net.  They  have  served  California  since  the  1800s. 

In  the  1960s,  49  of  California’s  58  counties  operated 
county  hospitals.  With  the  advent  of  the  Medicaid  and 
Medicare  programs,  health  care  became  more  available 
from  private  providers.  In  addition,  employer- sponsored 
health  insurance  programs  expanded,  and  people 
became  increasingly  concentrated  in  metropolitan  areas 
of  the  state.  Several  less-populated  counties  and  a few 
larger  ones  contracted  out  their  medical  care  obligations 
and  closed  their  county  facilities. 

While  each  of  California’s  58  counties  continues  to 
carry  out  public  health  functions,  in  1996  only  20  of  the 
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ABBREVIATIONS  USED  IN  TEXT 

DME  = direct  medical  education 

DSH  = disproportionate  share  hospitals 

GME  = graduate  medical  education 

HMO  = health  maintenance  organization 

IME  = indirect  medical  education 

NAPH  = National  Association  of  Public  Hospitals 


most  populous  counties  directly  provided  services  through 
county  hospital  systems  (Table  1 ).  Three  other  metropoli- 
tan counties — Orange,  Sacramento,  and  San  Diego — have 
contracted  their  medical  care  obligations  to  UC  medical 
centers.  Together,  these  23  counties  with  either  a county- 
governed  hospital  or  a UC  hospital  contracted  to  assume 
that  role  comprise  80%  of  the  state’s  population. 

County  networks  of  care  encompass  a full  range  of 
health  and  social  services  that  are  crucial  to  recovering 
and  maintaining  healthy  lives.  Strong  links  exist 
between  county  hospitals  and  their  outpatient  primary 
care  clinics,  both  hospital  and  community  based.  Coun- 
ty hospital  systems  are  linked  to  other  essential  county 
services,  including  public  health  services,  mental  health 
and  substance  abuse  services,  and  a wide  range  of  social 
services.  These  integrated  systems  have  long  formed  an 
efficient  and  effective  means  of  serving  populations  with 
special  needs.  Such  systems  form  the  basis  of  evolving 
Medi-Cal  managed  care  programs. 

California’s  county  public  health  departments  protect 
their  communities’  health  through  prevention  outreach, 
disease  surveillance,  and  public  safety  programs.  These 
efforts  include  outpatient  clinics,  childhood  immuniza- 
tion programs,  communicable  disease  prevention  and 
treatment  programs,  and  sensitive  legal  and  public  safe- 
ty services  including  examination  and  treatment  centers 
for  child  abuse,  sexual  assault,  and  domestic  violence. 

The  health  care  safety  net  catches  many  Californians 
who  are  generally  not  served  by  the  private  health  care 
marketplace:  the  working  poor  who  lack  insurance,  the 
medically  indigent,  the  unemployed  poor  who  do  not 
qualify  for  Medi-Cal,  the  homeless,  legal  and  undocu- 
mented immigrants,  the  chronically  ill  and  disabled, 
children  with  special  needs,  victims  of  violence,  the 
mentally  ill,  migrant  farm  workers,  high-risk  mothers 
and  infants,  prisoners,  substance  abusers,  persons  with 
limited  or  no  English-speaking  abilities,  cultural  minori- 
ties, boarder  babies,  and  persons  with  communicable 
diseases,  including  HIV  and  tuberculosis. 

In  addition  to  medical  care,  safety  net  systems  have 
broad  experience  with  and  understanding  of  noneconom- 
ic barriers  to  care — such  as  language,  culture,  location, 
substance  abuse,  transportation,  and  lack  of  primary  care 
physicians — that  hinder  access  to  medical  care  regardless 
of  one’s  insurance  status.  County  hospital  systems  have 
decades  of  experience  serving  a patient  population  that  is 
more  than  81%  Latino,  African  American,  and  Asian. 

California’s  county  hospital  systems  also  provide  ser- 
vices of  vital  importance  to  all  persons  in  their  commu- 


TABLE 1 —1996  California  County  Hospitals 

Alameda  County 

San  Bernardino  County 

Alameda  County  Medical  Center 

San  Bernardino  County  Medical 

Contra  Costa  County 

Center 

Merrithew  Memorial  Hospital  & 

San  Francisco  County 

Clinics 

San  Francisco  General  Hospital 

Fresno  County 

Valley  Medical  Center  of  Fresno* 

Laguna  Honda  Hospital  & Rehab 
Center 

Kern  County 
Kern  Medical  Center 

San  Joaquin  County 
San  Joaquin  General  Hospital 

Los  Angeles  County 

LAC  - Harbor+UCLA  Medical  Center 

San  Luis  Obispo  County 
San  Luis  Obispo  General  Hospital 

LAC  - High  Desert  Hospital 

San  Mateo  County 

LAC  - King/Drew  Medical  Center 

San  Mateo  County  General 

LAC  - Olive  View  Medical  Center 

Hospital 

LAC  - Rancho  Los  Amigos  Medical 
Center 

LAC  - use  Medical  Center 

Santa  Clara  County 
Santa  Clara  Valley  Health  & 
Hospital  System 

Merced  County 
Merced  Community  Medical 
Center* 

Sonoma  County 
Community  Hospital* 

Modoc  County 
Modoc  Medical  Center 

Stanislaus  County 
Stanislaus  Medical  Center 

Monterey  County 
Natividad  Medical  Center 

Trinity  County 
Trinity  General  Hospital 

Riverside  County 
Riverside  General  Hospital 

Tuolumne  County 
Tuolumne  General  Hospital 

Ventura  County 

‘Governance  change  in  1996 

Ventura  County  Medical  Center 

nities — services  that  are  not  always  available  in  the 
private  sector.  These  critical  services  include  trauma 
centers,  bum  centers,  neurological  and  spinal  cord  injury 
centers,  neonatal  intensive  care  units,  and  disaster  and 
crisis  response  services.  As  an  example,  the  bum  center 
at  San  Bernardino  County  Medical  Center  serves  as  the 
sole  provider  to  a four-county  region.  In  addition,  the 
trauma  center  at  San  Francisco  General  Hospital  is  the 
only  one  of  its  kind  in  this  major  metropolitan  area. 

The  numbers  are  staggering.  Although  county  hospi- 
tal systems  represent  only  10%  of  all  the  state’s  hospital 
beds,  they  provide: 

• 84%  of  care  to  the  medically  indigent  in  their 
counties; 

• 62%  of  the  state’s  psychiatric  emergency  care; 

• 38%  of  the  state’s  Level  I trauma  centers; 

• 37%  of  hospital-based  Medi-Cal  outpatient  visits 
and  27%  of  Medi-Cal  inpatient  services  in  their 
counties;  and 

• 35%  of  the  state’s  bum  care. 

Reductions  in  Governmental  Funding  and  Increased 
Marketplace  Competition  Strain  the  Health  Care  Safety  Net 

In  the  1990s,  the  combination  of  increased  health  care 
market  pressures,  growing  numbers  of  uninsured  people, 
and  declining  governmental  revenues  available  to  fund 
health  care  to  the  indigent  and  uninsured  has  put  the  pub- 
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lie  health  care  safety  net  in  great  danger.  Those 
providers — county  teaching  hospitals  and  UC  medical 
centers — who  have  traditionally  shouldered  the  burden  of 
caring  for  the  poor,  providing  costly  tertiary  services  for 
the  community  (such  as  trauma),  and  serving  as  the  train- 
ing grounds  for  medical  research  and  graduate  medical 
education,  have  been  hardest  hit  by  these  major  shifts. 

California  is  home  to  a fiercely  competitive  health  care 
marketplace,  dominated  by  managed  care  systems  in 
which  payers  are  successfully  cutting  health  care  reim- 
bursements. The  trend  in  for-profit  mergers  and  acquisi- 
tions of  hospitals  and  health  plans  will  further  accelerate 
competition.  This  continued  squeeze  on  health  care  reim- 
bursements and  focus  on  maintaining  a positive  economic 
balance  sheet  leave  less  and  less  room  for  cost-shifting. 
Private  providers  are  increasingly  reluctant  to  absorb  unre- 
imbursed care  for  the  uninsured,  the  underinsured,  and  the 
indigent,  as  well  as  the  costs  of  teaching  programs. 

At  the  same  time  as  private  providers  have  reduced 
care  to  the  indigent  and  uninsured,  however,  they  have 
increased  their  share  of  the  Medi-Cal  market.  In  the 
1970s  and  1980s,  as  Medi-Cal  reimbursement  tightened, 
private  providers  cut  back  dramatically  on  serving  those 
covered  by  Medi-Cal.  This  led  to  an  increase  in  the  num- 
ber of  Medi-Cal  patients  in  county  hospital  systems,  and 
the  Medi-Cal  reimbursement  stream  developed  into  a 
critical  funding  base  for  county  hospital  systems  respon- 
sible for  underfunded  care  to  growing  indigent  and  unin- 
sured populations.  In  the  1990s,  however,  competition 
for  insured  patients,  including  those  with  Medi-Cal  cov- 
erage, has  increased  dramatically,  and  private  providers 
have  successfully  attracted  many  of  these  patients.  In 
1991,  Medi-Cal  inpatient  days  in  county  hospitals  totaled 
1,110,462;  in  1996,  that  number  had  dropped  by  27%  to 
806,538.  This  trend  has  drawn  essential  Medi-Cal  dollars 
away  from  county  hospitals,  eroding  this  critical  funding 
base  for  care  to  the  indigent  and  uninsured. 

The  shift  from  a primarily  fee-for-service  system  to  a 
managed  care  system  is  also  a pressing  influence  on 
public  teaching  hospitals.  This  influence  creates  a newly 
competitive  environment  for  public  hospitals  that  are 
only  now  gaining  experience  with  managed  care.  Capi- 
tated reimbursement  changes  financial  incentives  and 
can  result  in  practice  patterns  that  may  conflict  with  the 
teaching  function.  The  public  teaching  hospital’s  dual 
mission  of  service  and  teaching  creates  greater  chal- 
lenges in  terms  of  efficiency  and  competitiveness  in  the 
new  managed  care  environment.  Public  teaching  hospi- 
tals, which  serve  poorer  and  sicker  patients  and  can  have 
higher  costs,  may  be  less  attractive  to  health  mainte- 
nance organizations  (HMOs).  With  the  exception  of 
safety  net  contracting  mandates  on  local  initiatives,  the 
quasi-public,  county-created  health  plans  established  to 
serve  Medi-Cal  beneficiaries  under  the  two-plan  model, 
managed  care  organizations  have  no  obligations  to  offer 
contracts,  ensure  sufficient  volume,  or  cover  GME  costs 
of  public  teaching  hospitals.  In  fact,  capitation  rates  do 
not  compensate  for  indigent  care  or  teaching  costs. 
Finally,  for  the  teaching  hospitals  that  are  primarily  hos- 


pital-based, managed  care  exerts  pressure  to  expand 
non-hospital-based  primary  care  networks. 

At  the  same  time,  the  fiscal  burden  on  California’s 
county  health  care  safety  net  continues,  with  new  and 
increa.sed  demands  (including  judicial  and  law  enforce- 
ment needs)  on  county  funds,  along  with  a steady 
squeeze  on  available  safety  net  revenues.  Counties  have 
struggled  with  a property  tax  shift  to  balance  the  state 
budget  of  $2.5  billion  from  1992  to  1994.  California’s 
safety  net  hospitals  have  been  hit  with  a 50%  decrease 
since  1989  in  Tobacco  Tax  dollars  dedicated  to  indigent 
care,  and  a $218  million  shortfall  in  realignment  dollars 
targeted  for  indigent  care,  due  to  the  economic  slow- 
down. Already  stretched  thin,  county  hospitals  have  also 
seen  an  erosion  in  DSH  funding  because  of  federal  bud- 
get cuts  and  increased  interest  in  the  funds  by  the  state 
and  by  private  hospitals. 

Added  to  this  is  the  fact  that  increasing  numbers  of  Cal- 
ifornians are  uninsured — nearly  7 million  have  no  health 
insurance  to  cover  the  cost  of  illness,  accidents,  or  disease, 
much  less  preventive  treatments  to  help  keep  them  healthy 
and  productive.  Millions  more  are  underinsured.  Recent 
changes  in  welfare  and  immigration  reform  could  add, 
over  the  next  several  years,  hundreds  of  thousands  more 
Californians  to  the  ranks  of  the  uninsured.  Moreover,  a 
national  report  in  1994,  which  measured  health  outcomes, 
health  care  expenditures,  vulnerable  populations,  and  the 
numbers  of  uninsured  ranked  California  as  the  state  with 
the  most  severe  health  care  problems.' 

All  of  these  economic  and  demographic  factors  are 
exerting  great  pressure  on  the  viability  of  the  health  care 
safety  net.  One  response  of  counties  has  been  the  growing 
trend  toward  privatization  of  county  medical  services, 
which  is  taking  many  forms.  In  the  late  1980s,  the  county 
hospital  in  Shasta  County  closed  with  no  clear  plan  for 
covering  care  to  the  indigent,  and  the  loss  of  inpatient  and 
pharmacy  services  to  the  indigent  population  was  never 
recovered.  One  study  found  a significant  impact  on  access 
to  health  care  and  an  associated  decline  in  health  status  as 
a result  of  Shasta  County’s  hospital  closure.^  In  other 
counties,  such  as  Fresno,  the  contract  between  the  county 
and  the  private  hospital  taking  over  what  was  previously 
a county  hospital  explicitly  describes  the  obligation  the 
hospital  will  have  in  caring  for  the  indigent  and  the  coun- 
ty dollars  that  the  hospital  will  receive  in  exchange.  Sim- 
ilarly, in  Los  Angeles,  the  county  is  contracting  with  pri- 
vate entities  to  take  over  operation  of  several  primary  care 
clinics.  Included  in  these  contracts  will  be  explicit  agree- 
ments relating  to  care  of  the  indigent.  The  County  of  Los 
Angeles,  however,  unlike  Fresno,  will  remain  a direct 
provider  of  medical  care  services  through  its  other  clinics 
and  county  hospitals. 

All  of  these  significant  changes  affect  county  teach- 
ing hospitals  with  whom  UC  medical  centers  affiliate  as 
well  as  the  UC  medical  centers  themselves,  placing  UC 
GME  programs  under  enormous  financial  pressures. 
These  pressures  have  weakened  the  financial  ability  of 
public  teaching  hospitals  both  to  provide  care  for  the 
indigent  and  to  support  medical  training  programs. 
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County  Hospitals’  Role  in  Graduate  Medical  Education 

Graduate  Medical  Education  refers  to  the  residency 
training  programs  that  provide  young  physicians  with 
the  clinical  experience  necessary  for  certification  and 
state  licensure.  Nationally,  public  hospitals  train  almost 
20%  of  all  physicians  in  the  United  States.-’  In  Califor- 
nia. 45%  of  the  6,704  residents  statewide  are  trained  in 
public  county  hospitals  (Table  2). 

California’s  county  hospital  systems  have  become 
major  providers  of  GME  largely  through  affiliations  with 
University  of  California  medical  centers  (see  Table  3), 
although  the  University  of  Southern  California,  Stanford 
University,  and  Loma  Linda  University  have  GME  pro- 
gram affiliations  with  some  county  hospitals.  California’s 
county  hospitals  train  over  1 ,400  UC  medical  residents — 
33%  of  the  residents  in  the  entire  UC  system — each  year. 
In  1996,  these  UC-county  hospital  training  programs 
involved  all  five  UC  medical  centers  and  14  of  the  26 
county  hospitals  in  California,  and  they  offered  a wide 
range  of  primary  care  and  specialist  training  programs.  In 
addition  to  physicians,  hundreds  of  other  health  care  pro- 
fessionals are  trained  in  county  hospitals,  including  nurs- 
es, other  licensed  practitioners,  and  medical  personnel 
such  as  occupational  and  respiratory  therapists. 

GME  Partnerships  Between  County  Hospitals  and 
UC  Medical  Schools:  Current  and  Future  Issues 

Affiliation  Arrangements  Between  County  Hospitals 
and  UC  Medical  Schools 

There  are  various  types  of  arrangements  between  coun- 
ty hospitals  and  UC  GME  programs.  In  most  arrange- 
ments, the  UC  medical  school  supplies  the  faculty  who 
serve  as  the  attending  physicians  for  the  residency  pro- 
gram at  the  county  hospital.  What  varies  is  the  degree  to 
which  the  residency  program  is  independent  of  the  med- 
ical school.  Harbor-UCLA  Medical  Center,  a county  hos- 
pital, has  its  own  independent,  free-standing  residency 
training  programs  (separate  from  UCLA’s  medical  school) 
with  which  it  is  affiliated,  for  example,  both  UCLA  and 
Harbor  run  separate  internal  medicine  residencies.  Harbor- 
UCLA  faculty  are  also  UCLA  medical  school  faculty,  but 
Harbor-UCLA  hospital’s  residency  programs  are  run  by 
Harbor.  By  contrast,  Olive  View-UCLA  Medical  Center 
has  no  independent  residencies  but  integrates  its  training 
with  UCLA  medical  school  programs  (which  is  why  it  is 
not  listed  in  Tables  2 or  3).  Eventually,  all  residents  rotate 
through  both  facilities. 

UC  and  County  Hospital  Partnerships  in  Graduate 
Medical  Education:  Sening  the  Public  Mission 

UC/county  hospital  residency  programs  provide  a 
range  of  benefits  not  only  for  the  residents  themselves 
but  for  society  at  large. 

Enhancing  the  Graduate  Medical  Education  Experi- 
ence. By  training  in  county  hospitals,  UC  residents  can 
gain  exposure  to  much  of  the  trauma  and  emergency  care 
provided  in  a community,  as  well  as  to  specialized  ser- 
vices such  as  bum  care  and  neonatal  intensive  care. 


TABLE  2.— Graduate  Medical  Education— Residents  Training  in 
California  County  Hospital  Systems  (1 996) 


Hospital  Total 


County  Hospital 

Primary:  fP  Primary:  IM/OB/Peds 

Specialty 

Total  Residents 

Alameda 

0 

50 

118 

168 

Contra  Costa 

27 

0 

4 

31 

Fresno* 

38 

82 

84 

204 

Kern 

12 

36 

46 

94 

LA  Harbor 

33 

101 

273 

407 

lA  MLK  Drew 

19 

91 

193 

303 

LA  use 

18 

385 

696 

1099 

Merced* 

18 

0 

0 

18 

Monterey 

21 

0 

0 

21 

Riverside 

23 

27 

43 

93 

San  Bernardino 

54 

7 

18 

79 

San  Francisco 

29 

88 

102 

219 

San  Joaquin 

21 

16 

14 

51 

San  Mateo 

0 

12 

15 

27 

Santa  Clara 

0 

75 

12 

87 

Sonoma* 

39 

0 

0 

39 

Stanislaus 

27 

0 

0 

27 

Ventura 

39 

0 

0 

39 

Total 

418 

970 

1618 

3006 

Note:  The  numbers  of  residents  reflect  all  residents  trained  in  county  hospitals,  including 
residents  rotating  through  county  facilities  from  external  residency  programs. 
•Governance  change  in  1996. 

FP  = family  practice;  IM  = internal  medicine. 


These  are  essential  components  of  medical  training  pro- 
grams that  are  often  not  available  elsewhere. 

Moreover,  county  hospitals  provide  a mix  of  clinical 
and  teaching  experience  that  can  be  found  in  no  other 
facilities.  The  profile  of  illnesses  is  broad  and  complex,  as 
is  the  ethnic/cultural  diversity  of  the  patients.  Residents  are 
given  a great  deal  of  responsibility  for  direct  patient  care, 
ensuring  that  they  are  fully  prepared  for  the  medical  work- 
force when  they  graduate  from  their  residency  programs. 

Physicians  training  in  the  ethnically  diverse  world  of 
county  health  and  hospital  systems  gain  experience  with 
a wide  variety  of  sociocultural  and  socioeconomic  fac- 
tors that  influence  patient  disease  patterns,  treatment 
regimens,  and  the  physician-patient  relationship.  Such 
exposure  is  invaluable  in  a state  like  California,  in  which 
more  than  half  the  population  will  be  non-white  by  the 
turn  of  the  century.  UCSE  medical  school  explicitly  rec- 
ognizes the  benefit  of  its  relationship  with  San  Francis- 
co General  Hospital  by  rotating  certain  residents  whose 
training  is  based  at  other  hospitals  through  San  Francis- 
co General  Hospital  to  enhance  their  skills  in  providing 
culturally  competent  care. 

UC  residents  in  county  hospitals  also  have  opportu- 
nities to  participate  in  extensive  research,  especially  in 
certain  hospitals  such  as  San  Francisco  General  Hospital 
and  Harbor-UCLA  Medical  Center.  For  example, 
research  units  on  the  San  Francisco  General  Hospital 
campus  receive  more  grants  than  many  medical  schools, 
with  funding  of  approximately  $40  million.  Ongoing 
studies  focus  on  such  important  areas  as  HIV/AIDS, 
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TABLE  3.— University  of  California  Graduate  Medical  Education— Residents  Training  in  California  County  Hospital  Systems  (1 996) 


UC  System  Affiliated  Programs— Number  of  Residents) 


County  Hospital 

Primary:  FP 

Primary:  IM/OB/Peds 

Specialty 

Total  UC  System  Residents 

UC  Campus  Affiliation  Detail  (Total  by  Campus) 

Alameda 

0 

50 

49 

99 

UCSF  (50);  UCD  (49) 

Contra  Costa 

27 

0 

4 

31 

UCD  (31) 

Fresno* 

38 

82 

84 

204 

UCSF  (204) 

Kern 

12 

36 

46 

94 

UCI(12);  UCLA  (68);  UCSD  (14) 

LA  Harbor 

29 

100 

316 

445 

UCLA  (445) 

LA  MLK  Drew+ 

0 

70 

100 

170 

UCLA  (1 70) 

Merced* 

18 

0 

0 

18 

UCD  (18) 

Monterey 

21 

0 

0 

21 

UCSF  (21) 

San  Bernardino 

54 

0 

0 

54 

UCI  (54) 

San  Francisco 

29 

77 

100 

206 

UCSF  (206) 

San  Joaquin 

21 

0 

0 

21 

UCD  (21) 

Sonoma* 

39 

0 

0 

39 

UCSF  (39) 

Stanislaus 

27 

0 

0 

27 

UCD  (27) 

Ventura 

39 

0 

0 

39 

UCLA  (39) 

UC  System  Total 

354 

415 

699 

1468 

Note:  The  numbers  of  residents  reflect  all  residents  trained  in  county  hospitals,  including  residents  rotating  through  county  facilities  from  external  residency  programs. 
•Governance  change  in  1996. 

^Data  on  residency  program  split  estimated. 


occupational  and  environmental  medicine,  domestic 
violence,  and  reproductive  sciences. 

Providing  Access  to  Primary  Care  Residency  Training. 
County  hospitals  play  a unique  role  in  offering  training 
sites  for  primary  care  residents.  Of  note,  52%  of  UC  resi- 
dents who  are  being  trained  in  county  hospitals  are  in  pri- 
mary care  programs,  including  family  practice,  general 
practice,  pediatrics,  obstetrics/gynecology,  and  internal 
medicine.  As  marketplace  forces  increase  demand  for  pri- 
mary care  practitioners,  county  hospitals  in  California  help 
to  meet  this  need  by  offering  a variety  of  primary  care  res- 
idencies. Training  35%  of  UC’s  primary  care  residents, 
these  county-based  programs  form  a critical  foundation  on 
which  the  UC  system  can  expand  primary  care  training. 

UC  medical  schools  have  historically  looked  to  coun- 
ty hospitals  for  family  practice  residency  affiliations.  In 
fact,  although  family  practice  residents  represent  only 
15  percent  of  all  residents  trained  by  the  UC  system, 
almost  half  are  trained  within  county  hospital  systems. 
San  Bernardino  County  Medical  Center,  for  example, 
which  trained  54  family  practice  residents  in  1996,  has 
one  of  the  largest  family  practice  residency  training  pro- 
grams in  the  country.  The  family  practice  training  pro- 
gram at  Ventura  County  Medical  Center,  established  in 
1969,  has  graduated  the  most  family  practice  physicians 
of  any  program  in  the  country. 

Finally,  county  hospitals’  unique  configuration  as  part 
of  larger  county  health  systems,  with  a range  of  hospital- 
based  and  non-hospital-based  outpatient  clinics,  allows 
them  to  move  residency  training  programs  out  of  the  hos- 
pital and  into  the  community  as  the  demands  of  managed 
care  move  the  locus  of  care  to  such  outpatient  clinics. 

Ensuring  Health  Care  Access  for  Indigent  and  Unin- 
sured Populations.  The  communities  served  by  county 
hospitals  benefit  tremendously  from  UC/county  hospital 
training  partnerships.  Only  through  affiliation  with  uni- 


versity training  programs  have  county  hospital  and 
health  systems  been  able  to  run  the  cost-effective,  qual- 
ity programs  which  constitute  an  acceptable  health  care 
safety  net  for  the  poor.  The  residents  and  faculty  form 
the  backbone  of  county  hospital  medical  staffs,  provid- 
ing untold  hours  of  care  to  county  hospital  patients. 
Without  this  pool  of  high-quality,  low-cost  providers, 
county  hospitals  could  not  afford  to  provide  the  level 
and  amount  of  care  they  do;  the  replacement  costs  would 
simply  be  too  great.  Moreover,  teaching  programs  draw 
quality  primary  care  and  specialty  providers  into  service 
for  low-income  and  uninsured  people  by  offering  facul- 
ty appointments  and  the  opportunity  for  teaching  and 
research.  In  fact,  specialty  residents  and  their  supervis- 
ing physicians  in  county  hospitals  constitute  the  only 
specialists  to  which  many  patients  in  underserved  com- 
munities have  access. 

In  order  to  provide  appropriate  supervision  of  residents, 
county  hospitals  rely  on  attending  physicians  who  are  fac- 
ulty members  of  medical  schools.  The  teaching  programs 
are  vital  to  retaining  physicians  in  these  hospitals.  When 
the  National  Association  of  Public  Hospitals  (NAPH)  sur- 
veyed member  hospitals  about  the  impact  a reduction  in 
the  teaching  programs  would  have  on  their  ability  to 
recmit  attending  physicians,  over  80%  indicated  that  a 
reduction  would  significantly  affect  their  ability  to  recmit 
physicians.  Boston  City  Hospital  responded,  “There  is  no 
doubt  we  would  lose  most  of  our  faculty  if  we  lost  our  res- 
idents. They  came  here  to  teach,  supervise,  and  learn,  not 
to  be  direct  care  givers  in  a non-teaching  hospital.  Nor  do 
we  pay  them  to  be  the  latter.”  In  fact,  the  average  salaries 
offered  to  specialty  physicians  in  NAPH  teaching  hospitals 
are  significantly  lower  than  market  salaries. 

GME  programs  also  draw  residents  and  faculty  to  par- 
ticular communities,  some  of  which  are  medically  under- 
served. In  Ventura  County,  for  example,  half  of  the  family 
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practice  physicians  practicing  in  this  urban  county  trained 
in  Ventura  County  Medical  Center,  the  county  hospital. 

Practicing  in  a county  hospital  can  also  influence  the 
residents  themselves  and  their  future  practice  of  medicine 
in  a way  that  can  benefit  society.  For  example,  through 
exposure  to  certain  kinds  of  practice,  medical  students 
and  residents  in  county  hospitals  gain  the  experience  that 
may  lead  them  to  choose  fields  essential  to  the  communi- 
ty, such  as  family  practice  or  emergency  medicine. 

A related  benefit  is  the  focus  of  county  hospitals  on 
training  underrepresented  minority  health  professionals. 
Results  from  a sur\'ey  conducted  by  NAPH  in  1990 
showed  that  19%  of  residents  trained  in  NAPH  hospitals 
nationwide  were  African  American.  Latino,  or  a minor- 
ity other  than  Asian/Pacific  Islander,  compared  to  1 1 .4% 
underrepresented  minorities  among  all  residents.^  And 
studies  have  shown  that  African  American  and  other 
minority  physicians  are  more  likely  than  white  physi- 
cians to  enter  primary  care  specialties,  practice  in  under- 
served areas,  and  care  for  minority  patients.^ 

Challenges  Facing  the  UC  Medical 
School/County  Hospital  GME  Partnerships 

There  is  currently  more  change  taking  place  in  the 
delivery  of  health  services  than  at  any  time  since  the 
introduction  of  Medicare  and  Medicaid.  Some  key 
changes  include  the  evolution  of  managed  care,  the 
pooling  of  purchasers,  the  reconfiguration  of  physician 
practice  patterns,  and  an  increased  focus  on  primary  and 
preventive  care.  These  forces  are  having  significant 
impacts  on  county  hospital  systems,  the  future  of  GME, 
and  the  UC/county  hospital  partnerships. 

For  example,  as  described  previously,  the  communities 
served  by  county  hospitals  have  an  especially  acute  need 
for  the  direct  care  provided  through  GME  training  pro- 
grams. Other  than  in  teaching  hospitals,  few  sp>ecialists 
are  available  in  these  low-income  communities  to  provide 
care  to  low-income  populations,  especially  the  uninsured 
and  indigent.  Yet  the  mandate  to  shift  toward  more  pri- 
mary care-oriented  residencies  is  likely  to  result  in  fewer 
specialist  training  programs.  Inevitably,  the  remaining 
specialist  training  slots  will  become  even  more  valuable 
commodities  for  which  hospitals  will  compete. 

Recognizing  that  medical  education  programs  must 
shift  from  a specialty  orientation  to  one  based  on  primary 
care,  decisions  regarding  the  location  and  distribution  of 
this  substantial  public  investment  in  specialty  training  pro- 
grams should  give  consideration  to  an  assessment  of  com- 
munity needs  and  where  those  resources  are  the  most 
essential.  Ensuring  that  county  hospitals  retain  key  special- 
ty GME  programs  helps  target  limited  public  dollars  in  a 
way  to  provide  the  greatest  investment  in  the  community. 

Challenges  also  arise  from  increasingly  limited 
resources,  intense  competition  for  paying  patients  and 
general  differences  in  organizational  structures  and  pri- 
orities. For  example,  in  some  particularly  competitive 
marketplaces.  UC  medical  centers  and  county  hospitals 
may  find  themselves  competing  for  Medi-Cal  patients. 
In  these  instances,  efforts  should  be  made  to  maximize 


cooperation  and  minimize  competition.  Each  institution 
is  struggling  in  this  environment  not  only  to  survive  but 
to  achieve  mutual  goals  of  maintaining  access  to  care  for 
vulnerable  populations  and  preserving  quality  GME  pro- 
grams, and  it  is  important  to  recognize  the  needs  and  the 
merits  of  each  partner  in  this  mutual  effort. 

Another  issue  that  arises  when  the  faculty  working  in 
a county  hospital  are  employed  by  the  UC  medical  cen- 
ter relates  to  the  degree  of  faculty  independence.  Ques- 
tions arise,  for  example,  as  to  how  much  risk  such  physi- 
cians can  bear  under  capitation  arrangements  at  the 
county  hospital.  As  hospitals  and  their  affiliated  physi- 
cians move  into  managed  care,  physicians  must  be  able 
to  enter  into  risk-sharing  arrangements,  which  will 
require  greater  flexibility  from  both  institutions  and  a 
great  degree  of  communication  and  cooperation. 

Related  to  this  are  the  pressures  felt  by  both  county 
hospitals  and  UC  medical  centers  to  lower  costs  and  fit 
GME  into  managed  care  practice  modalities.  All  teaching 
hospitals  must  search  for  ways  to  redesign  training  pro- 
grams to  be  more  aligned  with  managed  care  incentives 
and  settings.  GME  program  administrators  are  struggling 
to  increase  productivity  as  well  as  decrease  costs.  UC 
medical  centers  and  county  hospitals  must  work  together 
to  develop  reasonable  productivity  standards  and  hold 
residents  accountable  to  those  standards,  including  a close 
look  at  increasing  the  efficiency  of  clinic-based  training 
programs.  These  potential  changes  must  be  balanced  with 
the  need  to  attract  and  retain  teaching  faculty. 

A final  area  that  challenges  the  UC-county  hospital 
partnerships  is  research.  Much  of  the  research  in  county 
hospitals  is  conducted  by  faculty  from  UC  medical  cen- 
ters. These  physicians  require  support  from  their 
employer  institutions  to  allow  them  to  obtain  grants  and 
spend  research  time  at  the  county  hospital.  Moreover, 
grant  dollars  targeted  for  administrative  overhead  should 
be  allocated  between  the  county  hospital  and  the  UC 
medical  center  in  a way  that  reflects  the  actual  expenses 
borne  by  each  institution. 

Policy  Changes  Needed  to  Fulfill 
the  Public  Mission 

As  a result  of  the  various  changes  described  previ- 
ously, funding  for  both  indigent  care  and  GME  is  severe- 
ly at  risk.  As  the  provision  of  medical  education  and 
indigent  care  are  essential  to  the  public  missions  of  both 
the  UC  medical  system  and  California’s  county  hospi- 
tals, new  public  policies  are  needed. 

Graduate  Medical  Education  Financing 

As  competitive  forces  intensify,  teaching  hospitals — 
both  county  and  UC  hospitals — are  finding  it  more  dif- 
ficult to  support  their  graduate  medical  education  and 
related  social  missions.  Traditionally,  teaching  hospitals 
have  funded  GME  through  higher  charges  to  all  patients 
for  patient  care  services,  and  from  the  special  payments 
built  into  public  payers’  reimbursement  formulae,  most 
notably  through  Medicare’s  direct  medical  education 
(DME)  payments  and  indirect  medical  education  (IME) 
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adjustment.  In  an  increasingly  price-competitive  market, 
the  higher  costs  associated  with  GME  reduce  the  ability 
of  teaching  hospitals  to  compete  effectively  with  other 
institutions,  threatening  their  ability  to  support  their  aca- 
demic mission  in  the  future.'^ 

Both  general  clinic  revenues  and  special  government 
GME  payments  are  increasingly  at  risk  for  teaching  hos- 
pitals. Teaching  hospitals  are  finding  payers  unwilling  to 
pay  premium  prices  for  direct  care  services.  Managed 
care  organizations  and  other  large  purchasers  of  hospital 
services  are  driving  hard  bargains,  and  academic  med- 
ical centers  in  many  areas  must  either  meet  the  prices 
community  hospitals  negotiate  with  managed  care  plans 
(which  include  no  specific  financing  for  teaching)  or 
face  loss  of  access  to  the  very  patients  required  for  the 
teaching  programs  themselves.  In  addition,  with  regard 
to  Medicare,  GME  payments  are  part  of  the  capitation 
paid  to  managed  care  organizations  and  are  not  neces- 
sarily passed  on  to  teaching  hospitals. 

At  the  same  time,  teaching  hospitals,  including  county 
hospitals,  face  increased  pressure  from  accrediting  bodies, 
other  policy  makers,  and  the  market  to  shift  the  locus  of 
training  and  patient  care  from  inpatient  to  outpatient  set- 
tings, including  locations  beyond  the  hospital  clinic  settings 
in  which  residents  traditionally  have  practiced.  While 
research  results  to  date  are  inconclusive  as  to  whether  train- 
ing residents  in  ambulatory  settings  is  more  or  less  costly 
than  training  them  in  inpatient  settings,  it  is  clear  that  there 
is  no  DME/IME  adjustment  for  outpatient  services. 

Only  through  the  national  reform  of  GME  funding 
can  California’s  teaching  hospitals  continue  to  succeed 
in  training  tomorrow’s  physician  workforce. 

Graduate  Medical  Education  Funding  Needs  Reform 

Federal  Reform  Issues.  The  value  of  GME  is  not  gen- 
erally recognized  in  the  health  care  marketplace. 
Increased  competition  and  negotiated  rates  make  cross- 
subsidization a less  viable  funding  source  for  GME’s 
costs.  In  addition,  as  Medicare — the  prime  revenue  source 
for  GME — evolves  to  managed  care,  those  dollars  are 
being  diverted.  The  need  for  adequate  explicit  reimburse- 
ment of  these  costs  thus  becomes  even  more  critical. 

Special  publicly  governed  funds — dollars  not  tied 
directly  to  payments  for  patient  care  services — have  been 
suggested  as  a potential  mechanism  for  funding  future 
GME  costs  at  the  federal  level  and  in  some  states.  Given 
the  rapidly  increasing  price  competition  in  California,  an 
appropriate  policy  goal  may  be  to  level  the  competitive 
playing  field  through  separate  support  of  appropriate 
training  activities  to  meet  the  state’s  medical  staffing 
needs,  while  allowing  teaching  hospitals  to  compete 
effectively  in  the  clinical  care  marketplace.  Eor  example 
the  “Trust  Fund’’  proposal  made  in  the  1996  Congress 
would  have  reimbursed  GME  costs  directly,  and  spread 
the  burden  among  all  payers,  not  just  Medicare.  The 
bipartisan  Medicare  Payment  Advisory  Commission, 
established  under  section  1805  of  the  Social  Security 
Act,  will  likely  re-examine  the  concept  of  an  all-payor 
trust  fund  to  explicitly  fund  GME  as  it  develops  recom- 
mendations for  its  report  to  Congress  in  late  1999. 


A more  incremental  modification  that  deals  only  with 
Medicare  as  a payor  was  enacted  in  the  Balanced  Budget 
Act  of  1997.  Prior  to  that  law,  managed  care  organiza- 
tions received  GME  dollars  as  part  of  their  Medicare  cap- 
itation rates,  called  Average  Adjusted  Per  Capita  Cost 
(AAPCC).  However,  the  managed  care  organizations  did 
not  necessarily  pass  those  dollars  on  to  teaching  hospitals 
or  contract  with  teaching  hospitals  at  all.  A provision 
within  the  Balanced  Budget  Act  carves  out  GME  funds 
from  the  AAPCC,  extricating  these  “mission-based”  pay- 
ments from  capitation  rates  and  providing  them  directly 
to  teaching  hospitals.  This  carve-out  will  be  phased  in 
over  the  next  four  years. 

Because  local  health  care  markets  are  so  different,  the 
Association  of  American  Medical  Colleges  proposed 
that  federal  dollars  for  GME  be  paid  to  consortia  of 
providers  in  a geographic  area  rather  than  to  individual 
providers.  Each  consortium  would  make  decisions  about 
allocation  of  GME  dollars  based  on  resource  needs  in 
that  local  market.  In  the  1997  Balanced  Budget  Act, 
Congress  authorized  a demonstration  project  on  the  use 
of  consortia,  whereby  a consortium  of  providers  and 
health  plans  in  a region  that  meets  certain  fairly  restric- 
tive criteria  shall  be  eligible  to  receive  GME  payments 
that  would  have  been  otherwise  provided  to  individual 
hospitals  within  that  consortium. 

State  Reform  Issues.  Unlike  the  Medicare  program, 
California’s  Medi-Cal  program  has  never  recognized  the 
costs  associated  with  GME.  California  is  one  of  a few 
states  that  do  not  include  some  form  of  reimbursement 
for  GME.  However,  recent  state  legislation  sponsored  by 
the  University  of  California  is  a significant  step  in  recog- 
nizing these  costs  and  is  long  overdue.  This  legislation, 
enacted  in  1997  for  1997-98  and  1998-99  fiscal  years, 
establishes  supplemental  payment  funds  for  purposes  of 
recognizing  medical  education  costs  incurred  for  services 
rendered  to  Medi-Cal  beneficiaries  by  targeted  teaching 
hospitals.  The  funds  were  created  as  part  of  California’s 
Selective  Provider  Contracting  Program,  administered  by 
the  California  Medical  Assistance  Commission,  which 
negotiates  inpatient  payment  rates  on  behalf  of  the  state 
for  contracting  hospitals.  The  funds  are  voluntarily  given 
by  public  agencies  that  meet  certain  criteria  on  behalf  of 
the  state,  which  draws  down  federal  matching  dollars  in 
accordance  with  customary  Medi-Cal  accounting  proce- 
dures. These  additional  dollars  will  then  be  negotiated 
between  the  California  Medical  Assistance  Commission 
and  the  targeted  teaching  hospitals. 

In  addition,  this  legislation  requires  the  University  of 
California  to  work  with  the  state  Department  of  Health 
Services  and  the  California  Medical  Assistance  Commis- 
sion to  develop  a more  comprehensive  proposal  to  reform 
GME  that  may  lead  to  the  development  of  a federal 
demonstration  project,  with  implementing  legislation  to 
be  enacted  by  June  30,  1999.  The  scope  of  the  project 
would  include  not  only  teaching  and  research  issues  but 
also  the  provision  of  uncompensated  care  for  the  state’s 
poor  and  medically  indigent  patients,  potential  changes  in 
the  organization  and  financing  of  health  services  includ- 
ing the  potential  restructuring  of  Medicare  funding  for 
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GME,  and  a review  of  the  initiatives  employed  by  acade- 
mic medical  centers  and  their  associated  health  profes- 
sionals schools  to  adapt  to  fiscal  constraints. 

In  any  GME  financing  reform  efforts,  one  of  the  key 
priorities  must  be  the  needs  of  low-income  communities 
and  assuring  access  to  care  in  underserved  areas  and  to 
underserved  populations.  Whatever  strategies  are  ulti- 
mately pursued,  it  is  essential  that  county  hospitals  par- 
ticipate in  the  dialogue  and  that  any  new  GME  funding 
mechanism  provide  for  equitable  compensation  of  coun- 
ty hospitals’  essential  role  in  GME.  County  hospitals 
and  the  UC  medical  education  system  must  work  togeth- 
er in  promoting  a new  GME  funding  policy  that  works. 

A New  Indigent  Care  Funding  Policy  Is  Needed 

As  the  marketplace  becomes  more  competitive  and 
the  incentives  to  provide  indigent  care  decline,  and  as 
DSH  funds  to  county  hospitals  shrink  while  the  number 
of  uninsured  increase,  a new  indigent  care  policy  is 
needed  at  the  state  and  federal  levels. 

There  are  a number  of  avenues  that  could  be  pursued 
to  establish  an  improved  system  for  funding  indigent  care. 
The  most  global  strategy,  of  course,  would  be  to  craft  a 
new,  state  and  federal,  long-term  indigent  care  program  to 
completely  restructure  existing  indigent  care  funding 
sources.  Other  options  aim  to  redesign  certain  indigent 
care  funding  streams  or  increase  flexibility  at  a county  or 
state  level  through  \Vaivers.  For  example,  restructuring  of 
the  Disproportionate  Share  Hospital  Program  to  give 
greater  weight  for  indigent  care  and  to  include  a GME 
funding  component  would  go  far  to  correct  many  of  these 
problems.  Another  option,  which  the  State  of  New  York 
has  initiated,  would  be  a broad-based  provider  tax  that 
covers  indigent  care  and  GME  costs. 

Success  in  achieving  any  significant  indigent  care 
policy  reform  will  depend  on  broad  community  support 
facilitated  by  both  the  UC  system  and  California’s  coun- 
ty hospital  systems. 

Key  Conclusions  and  Recommendations 

By  locating  physician  training  programs  in  county 
hospitals,  UC  GME  systems  provide  an  invaluable  ser- 
vice to  local  communities  as  well  as  to  the  nation  as  a 
whole.  The  service  that  they  provide — provision  of 
medical  services  by  interns,  residents,  and  faculty  to 
needy  populations  who  rely  on  county  hospitals  and 
health  systems  for  their  care — could  not  be  met  else- 
where. This  partnership  affords  mutual  benefits,  giving 
UC  GME  residents  exposure  to  a rich  learning  environ- 
ment and  allowing  county  hospitals  to  continue  provid- 
ing essential  services  to  their  communities. 

This  paper  has  attempted  to  describe  the  interrela- 
tionships of  UC  GME  programs  and  county  hospitals.  It 
has  outlined  some  of  the  issues  related  to  the  provision 
of  GME  in  county  hospital  residency  programs,  as  well 
as  highlighted  key  policy  areas  in  which  the  UC  system 
and  county  hospitals  might  work  together  to  ensure  con- 


tinued success  both  in  the  training  of  California’s  future 
medical  workforce  as  well  as  the  provision  of  care  to 
vulnerable  populations.  The  following  conclusions  and 
recommendation  are  offered  in  the  spirit  of  continued 
dialogue  between  the  two  systems. 

• A strong  link  between  the  UC  GME  system  and 
public  teaching  hospitals  is  essential  in  an  era  in  which 
these  hospitals  are  challenged  by  increasing  managed 
care,  the  pooling  of  purchasers,  reconfigured  physician 
practice  patterns,  and  declining  indigent  care  funding. 

• Despite  the  mutual  benefits  of  the  UC/county  hos- 
pital partnerships,  increasing  market  competition  and,  in 
some  cases,  different  priorities  mean  that  tensions  some- 
times arise  at  the  local  level.  UC  and  county  hospitals 
must  commit  to  clear  communication,  cooperation,  and 
appreciation  for  each  partner’s  unique  needs  and  cir- 
cumstances to  resolve  these  tensions  and  continue  to 
work  toward  common  goals. 

• Specialty-care  residency  slots  will  become  even 
scarcer  and  more  valuable  as  primary  care  training  is 
emphasized  over  specialty-care  training.  Community 
needs,  particularly  in  underserved  areas,  must  be  con- 
sidered in  distributing  these  specialty  training  resources, 
which  represent  a substantial  public  investment. 

• Provision  of  medical  education  and  indigent  care 
represent  two  clear  areas  for  joint  advocacy,  because 
they  are  essential  to  the  missions  of  both  the  UC  medical 
system  and  California’s  county  hospitals. 

• GME  programs  incur  additional  costs  that  are  not 
always  reimbursed  under  the  current  system.  National 
and  state  reform  of  GME  financing  is  needed  to  assure 
that  California’s  teaching  hospitals  can  continue  to  com- 
pete effectively  and  support  their  academic  mission  in 
an  increasingly  price-competitive  market.  County  hospi- 
tals must  participate  in  any  dialogue  over  GME  financ- 
ing reform  to  assure  that  GME  programs  continue  to 
support  the  provision  of  access  to  care  in  underserved 
areas  and  among  low-income  communities. 

• A new  indigent  care  policy  is  needed  at  the  state 
and  federal  levels.  The  marketplace  is  becoming  more 
competitive,  the  incentives  to  provide  indigent  care  are 
decreasing,  disproportionate  share  funds  to  county  hos- 
pitals are  shrinking,  and  the  number  of  uninsured  people 
is  increasing.  The  UC  GME  system  and  California’s 
county  hospital  systems  must  work  together  to  achieve 
significant  indigent  care  policy  reform. 
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Strategies  and  Methods  for  Aligning  Current  and 

Best  Medical  Practices 

The  Role  of  Information  Technologies 

ERIC  C.  SCHNEIDER,  MD,  ond  JOHN  M.  EISENBERG,  MD,  Washington,  DC 

Rapid  change  in  American  medicine  requires  that  physicians  adjust  established  behaviors  and  acquire 
new  skills.  In  this  article,  we  address  three  questions:  What  do  we  know  about  how  to  change  physi- 
cians' practices?  How  can  physicians  take  advantage  of  new  and  evolving  information  technologies 
that  are  likely  to  have  an  impact  on  the  future  practice  of  medicine?  and  What  strategic  educational 
interventions  will  best  enable  physicians  to  show  competencies  in  information  management  and 
readiness  to  change  practice?  We  outline  four  guiding  principles  for  incorporating  information  sys- 
tems tools  into  both  medical  education  and  practice,  and  we  make  eight  recommendations  for  the  de- 
velopment of  a new  medical  school  curriculum.  This  curriculum  will  produce  a future  medical 
practitioner  who  is  capable  of  using  information  technologies  to  systematically  measure  practice  per- 
formance, appropriateness,  and  effectiveness  while  updating  knowledge  efficiently. 

(Schneider  EC,  Eisenberg  JM.  Strategies  and  methods  for  aligning  current  and  best  medical  practices — the  role  of  infor- 
mation technologies.  West]  Med  1998;  168:311-318) 


Rapid  change  both  inside  and  outside  of  American 
medicine  is  engendering  a new  set  of  demands  on 
the  physician,  demands  to  change  established  behaviors 
and  acquire  new  skills.'  Patients  and  purchasers  of  care 
want  more  detailed  levels  of  accountability  for  the  price 
and  quality  of  medical  services.  New  payment  mecha- 
nisms are  implicitly  defining  constraints  on  resources 
for  the  care  of  most  patients.  Physicians  are  increasing- 
ly moving  from  independent  and  small-group  practice 
into  larger,  progressively  more  organized  delivery  sys- 
tems. The  boundaries  and  uses  of  the  hospital  for  patient 
care,  education,  and  research  are  being  redefined.  All  of 
these  organizational  changes  are  happening  along  with 
an  explosive  growth  of  specialized  medical  knowledge. 

American  medicine  is  also  being  asked  to  expand  its 
concept  of  health  care  beyond  the  biomedical  model  of 
diagnosing  and  treating  acute  disease  to  a model  that 
will  include  focusing  on  population  health,  distributing 
equitable  and  appropriate  resources  to  populations, 
incorporating  new  measures  of  success  in  caring  for 
chronic  disease,  assuming  financial  risk  for  the  costs  of 
care,  and  adopting  new  ways  of  managing  health  infor- 
mation. Traditionally,  physicians  have  not  been  trained 


to  consider  financial  risk  for  patient  care,  to  account  for 
the  health  of  populations,  to  work  in  large  groups,  or  to 
coordinate  the  services  of  other  institutions  such  as 
home  health  care  agencies.  Even  maintaining  and  build- 
ing the  traditional  knowledge  base  of  clinical  medicine 
has  become  a daunting  task  for  practitioners  because  of 
the  growth  of  biomedical  knowledge. 

As  clinicians  adapt  to  rapid  change  in  American 
health  care,  they  will  need  not  only  education  about  the 
science  of  medicine  as  it  is  now  but  also  education  that 
prepares  them  to  incorporate  new  information,  new 
knowledge,  and  new  capabilities  into  their  practices. 
The  educational  reengineering  necessary  to  realize  this 
agenda  will  require  aggressive  and  creative  efforts  by 
medical  educators,  who  must  be  provided  with  the 
resources  they  will  need  to  carry  out  this  charge. 

In  this  context,  the  Pew  Health  Professions  Commis- 
sion recently  set  an  ambitious  agenda  to  train  the  next 
century’s  health  care  professionals.^  Two  promising 
developments  can  move  us  toward  the  new  practice  world 
envisioned  in  the  Pew  Commission’s  Third  Report:  an 
increasingly  refined  understanding  of  methods  for  chang- 
ing physician  practice  behavior  and  the  advent  of  new 
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technologies  for  infomiation  and  communications.  We 
must  proceed  carefully,  mindful  of  the  words  of  T.S.  Eliot: 
“Where  is  the  wisdom  we  have  lost  in  knowledge?  Where 
is  the  knowledge  we  have  lost  in  infonnation?”^ 

Technological  change  has  been  part  and  parcel  of  med- 
ical practice  in  this  century.  The  technologies  generated 
by  biomedical  research  for  medical  diagnosis  and  treat- 
ment have  been  continuously  integrated  into  practice 
since  the  1960s.  Medicine,  however,  has  not  yet  suffi- 
ciently embraced  the  new  technologies  of  information 
processing  and  communications.  The  resistance  to  change 
is  surprising  given  the  degree  to  which  the  practice  of 
medicine  is  centered  around  the  processing,  evaluation, 
synthesis,  and  transmission  of  information.  In  a typical 
day,  a staggering  amount  of  information  flows  between 
health  care  professionals  and  their  patients,  colleagues, 
ancillary  service  vendors  (such  as  laboratories  and  home 
health  agencies),  knowledge  resources,  and  purchasers. 

The  need  to  enable  and  sustain  this  information  flow 
is  heightened  by  unexplained  variations  in  medical  prac- 
tice; organizational  change  driven  by  the  marketplace; 
the  social  and  financial  accountability  newly  imposed  by 
purchasers,  employers,  and  patients;  and  the  difficulty 
physicians  have  in  changing  their  own  practices.  At  least 
two  related  developments  will  profoundly  alter  the  train- 
ing and  continuing  medical  education  of  physicians: 
computerized  physician  workstations  and  communica- 
tions technology.  This  revolution  is  forecast  by  the  num- 
ber of  studies  of  changing  the  behavior  of  physicians 
that  in  some  way  incorporate  computers  as  a tool;  it  is 
also  clear  when  noting  the  ubiquity  of  computers  in 
other  industries.  One  can  imagine  that  all  medical  prac- 
titioners, through  detailed  and  real-time  communication, 
will  be  able  to  align  their  own  practices  with  state-of- 
the-art  collective  knowledge  about  the  approaches  to 
diagnosis  and  treatment — approaches  that  offer  the 
greatest  potential  for  benefit  and  the  least  potential  for 
harm  within  the  constraint  of  available  resources. 

This  paper  will  address  three  questions.  First,  what  do 
we  know  about  how  to  change  physicians’  behavior,  espe- 
cially regarding  the  psychology  and  sociology  of  behavior 
change?  Second,  what  new  and  evolving  information  tech- 
nologies iu-e  likely  to  have  an  impact  on  the  future  practice 
of  medicine,  and  how  can  physicians  take  advantage  of 
health  information  technologies  in  order  to  practice  the 
most  effective  style  of  medicine  ? Third,  what  strategic  edu- 
cational interventions  will  best  enable  physicians  to  mani- 
fest the  competencies  described  in  the  Pew  Commission’s 
Third  Report  and  adapt  to  evolving  technologies  so  that 
they  can  practice  cost-effective  medicine?  In  other  words, 
how  might  we  best  prepare  a physician  who  is  knowledge- 
able about  current  medical  practice  to  embrace  a lifetime  of 
evolving  science,  organization,  and  financing? 

Changing  the  Behavior  and  Practices 
of  Physicians 

Physicians  may  sometimes  appear  quite  malleable  in 
adopting  new  technologies  and  other  times  unresponsive 


to  deliberately  planned  change."^  There  are  six  categories 
of  methods  for  achieving  change  in  physicians’  prac- 
tices: education,  feedback,  physician  participation  in  the 
change,  enforcement  of  administrative  rules,  financial 
incentives,  and  financial  penalties.'’  A complex,  interact- 
ing set  of  factors  appears  to  drive  physician  decision 
making,  with  no  one  factor  consistently  dominating.  It  is 
thus  difficult  in  most  cases  to  affect  all  or  even  most  of 
the  important  factors,  and  simple  interventions  have 
generally  produced  little  if  any  sustained  change. 
Greater  success  rates  have  come  with  multimodal 
approaches  that  combine  several  methods  of  improving 
medical  practice. 

Education 

Continuing  medical  education  (CME)  strategies  have 
been  found  to  produce  small  or  moderate  alterations  in 
physicians’  practices  and,  in  rare  cases,  small  changes  in 
patient  outcomes.  It  is  important  to  note,  however,  that 
CME — broadly  defined  as  “imparting  clinical  informa- 
tion to  physicians  in  order  to  persuade  them  to  alter  clin- 
ical practice” — is  a collection  of  diverse  approaches  to 
conveying  information.^  It  can  involve  the  following 
approaches:  educational  materials,  including  computer- 
based  interactive  formats;  formal  conferences  or 
seminars,  including  teleconferences;  outreach  visits  by 
pharmaceutical,  academic,  or  health  plan  educators; 
local  opinion  leader  influence;  patient-mediated  educa- 
tion methods  (such  as  patient  reminders);  and  physician 
reminders.  According  to  a recent  review  of  the  litera- 
ture, the  most  effective  of  these  approaches  seem  to  be 
direct  reminders,  patient-mediated  interventions,  out- 
reach interventions,  opinion  leaders,  and  multimodal 
combinations  of  the  interventions.  The  combination  of 
outreach  and  a trusted  opinion  leader  appears  particular- 
ly potent.^  For  example,  targeted  one-on-one  interven- 
tion (known  as  academic  detailing)  has  decreased  the 
excessive  prescribing  of  new  and  expensive  medica- 
tions,* improved  blood  transfusion  practice,^  and 
increased  the  use  of  antimicrobial  prophylaxis  in  cesare- 
an section  surgery.'*’  More  traditional  methods  of 
imparting  information  (such  as  lectures  and  convention- 
al written  materials  offered  in  print  or  electronically) 
seem  less  successful. 

Practice  guidelines  are  formalized  protocols  summa- 
rizing the  best  available  evidence  for  treatment  decisions 
about  common  conditions.  They  have  been  developed 
and  implemented  widely,  but  they  have  also  shown  vary- 
ing effectiveness  in  changing  practice."  Physician 
awareness  of  guidelines  remains  surprisingly  limited 
outside  of  evaluation  trials,  calling  into  question  their 
effectiveness  in  the  absence  of  an  aggressive  dissemina- 
tion strategy."'  Guidelines  may  be  effective,  however, 
when  given  in  specific  ways.  For  example,  computer- 
ized or  paper-based  reminders  derived  from  guidelines 
and  delivered  to  clinicians  on  a “just-in-time”  basis 
appear  to  have  a significant  positive  influence  on  physi- 
cian practice  change,  at  least  in  the  context  of  a rigorous 
evaluation.  Managed-care  organizations  have  begun  to 
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modify  guidelines  for  use  within  their  physician  panels, 
but  the  structure  and  effects  of  these  strategies  have  not 
yet  been  reported  in  an  unbiased,  evaluative  manner.'^ 

Feedback 

Feedback  to  physicians  regarding  their  practice  pat- 
terns has  become  a common  feature  of  managed-care 
practice.  Physicians  often  receive  multiple  reports  from 
separate  insurers  about  selected  groups  of  patients  under 
their  care.  Most  of  the  time,  however,  this  information 
amounts  to  a summary  of  resource  utilization.  Less 
often,  physicians’  outcomes  or  other  indirect  measures 
of  quality  are  reported  back  to  them. 

The  effect  of  widespread  use  of  a paper-based,  per- 
formance-report feedback  approach  has  not  been  well 
studied.  Based  on  evidence  provided  by  a limited  num- 
ber of  rigorous  evaluations,^  it  appears  that  physicians 
cannot  respond  well  to  feedback  unless  they  believe  that 
the  process  on  which  they  are  receiving  feedback  needs 
change  or  they  can  act  directly  to  change  the  process 
about  which  they  are  receiving  feedback.  The  majority 
of  current  feedback  efforts  do  not  have  these  character- 
istics, however,  so  they  are  likely  to  be  of  modest  or  no 
effectiveness. 

Physician  Participation 

Continuous  quality  improvement  interventions  occur 
frequently  in  hospitals  and  health  plans  across  the  coun- 
try, but  careful  evaluations  are  rarely  conducted  to  assess 
the  impact  of  these  programs. Gains  in  patient  out- 
comes have  been  reported  in  nonexperimental  settings, 
but  the  enthusiasm  and  advocacy  of  the  proponents  of 
these  programs  can  hardly  be  separated  from  the  effect 
of  the  programs  themselves.'^  A randomized  trial  of 
continuous  quality  improvement  methods  to  increase  the 
use  of  preventive  services  is  under  way,  and  it  will  pro- 
vide an  opportunity  for  a more  impartial  evaluation.'^ 
Physician  participation  in  quality  improvement  efforts  is 
an  intuitively  desirable  goal  and  a necessary  precondi- 
tion to  successful  practice  change.  It  is  important  to  note 
that  physician  participation  by  itself  does  not  always 
lead  to  physician  behavior  changes  or  to  improved 
patient  outcomes. 

Administrative  Rules 

Administrative  rules  restructure  the  physician  work 
environment  to  achieve  selected  goals.  They  are  not 
designed  strictly  to  change  physician  behavior,  but 
rather  to  restrict  the  options  available  to  physicians 
either  by  direct  intervention  in  decision  making  or  by 
indirect  restructuring  of  the  practice  process.  Examples 
of  indirect  restructuring  include  altering  pharmacy  for- 
mularies to  restrict  the  use  of  certain  medications  and 
altering  test  ordering  forms  to  decrease  the  use  of  certain 
types  of  tests. 

Direct  intervention  most  commonly  takes  the  form  of 
utilization  management,  often  described  as  “utilization 
review.”  The  utilization  management  approach  dates  back 
to  World  War  II  and  has  been  modified  many  times  since 


then.'"  All  utilization  management  programs  have  in  com- 
mon the  insertion  of  a third-party  reviewer  who  judges 
whether  a treatment  or  procedure  should  be  approved;  he 
or  she  usually  does  so  according  to  a set  of  explicit  rules 
that  have  been  established  (for  length  of  stay,  for  exam- 
ple). Utilization  management  programs  differ  from  one 
another  based  on  the  timing  of  the  management  (prospec- 
tive, concurrent,  or  retrospective),  the  training  of  the 
reviewer  (physician,  surgeon,  nurse,  or  administrator), 
and  the  criteria  for  review  (implicit  or  explicit).  These 
programs  often  use  administrative  rules  to  determine 
appropriateness  and  feedback  to  give  clinicians  results. 

Studied  in  many  settings  and  formats,  it  appears  that 
in  virtually  all  cases  the  effectiveness  of  utilization  man- 
agement is  limited,  even  for  its  stated  goal  of  reducing 
utilization.  In  most  instances,  utilization  rates  may  ini- 
tially decrease  slightly  but  then  return  to  baseline — even 
while  the  intervention  stays  in  place.  In  other  instances, 
a one-time  decrease  in  utilization  occurs,  after  which  the 
rate  of  increase  is  similar  to  the  preintervention  rate.  As 
a behavior  change  method,  some  have  speculated  that 
utilization  management  creates  a “sentinel  effect,” 
which  is  difficult  to  demonstrate  and,  if  it  exists,  sug- 
gests that  physicians  may  change  practice  principally  for 
those  elements  of  care  directly  subjected  to  review.  An 
additional  problem  of  utilization  management  is  that  it 
may  not  adequately  specify  which  care  is  inappropriate 
or  unnecessary.  Therefore,  utilization  management,  like 
other  administrative-rule  approaches,  could  decrease  the 
rate  of  inappropriate  and  appropriate  care.  These  con- 
cerns imply  that  administrative-rule  methods  such  as  uti- 
lization management,  when  designed  to  create  barriers 
to  using  tests  or  treatments,  are  relatively  inefficient  and 
usually  ineffective  ways  of  achieving  sustained  behavior 
change.'^  Furthermore,  these  approaches  do  not  expand 
the  appropriate  use  of  medications  or  tests  for  patients 
with  pertinent  need,  nor  do  they  control  the  inappropri- 
ate use  of  medications  or  tests  for  which  barriers  are  not 
in  place.  They  are  usually  perceived  by  physicians  as 
meddling  in  the  physician-patient  relationship  and  in 
clinical  judgment,  and  they  are  an  important  element  of 
the  “hassle  factor”  in  medical  practice. 

Financial  Incentives  and  Financial  Penalties 

The  growth  of  managed  care  has  brought  more  physi- 
cians into  at-risk  payment  schemes  than  ever  before.  For 
instance,  some  part  of  a physician’s  salary  may  be  subject 
to  withholding  or  bonus  payments  depending  on  an 
assessment  of  his  or  her  performance — usually  limited  to 
measures  of  resource  utilization.  This  method  is  distinct 
from  capitation  payment,  in  which  the  physician  accepts 
a fixed  payment  per  patient  for  some  period  of  time  (a 
year,  for  example).  There  are  many  variations  of  at-risk 
payment  schemes  that  can  be  characterized  according  to 
the  intensity  of  incentives  or  disincentives,  the  areas  of 
measured  performance,  and  the  size  of  the  risk  pool.  In 
general,  the  more  severe  the  risk,  the  more  effective  the 
scheme  is  in  reducing  utilization.  Whether  appropriate 
utilization  is  reduced  is  unclear  and  most  likely  depends 
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TABLE  1 .—Future  Medical  Provider  Needs 


• Access  to  continuously  updated  and  practical  knowledge  on  an 
as-needed  basis 

• Access  to  consultants  and  teachers  for  both  effective  patient  care 
and  learning 

• Rapid,  efficient,  and  detailed  communications  links  to  ancillary 
service  providers  (laboratory,  pharmacy,  hospital,  home  health 
agency) 

• Clinical  data  management  tools  for: 

—rapid  recording  and  retrieval  of  patient  information 
—integration  of  clinical  data  from  outside  sources 
—population  health  management/preventive  care 
—self-assessment  of  clinical  practice  patterns 
—tracking  of  financial  consequences  of  clinical  decisions 


on  many  factors.  Of  note,  at-risk  payment  schemes  tend 
to  eliminate  the  distinction  between  financial  penalties 
and  financial  incentives  by  making  them  implicit  and 
thus  defined  only  by  the  physician’s  perception  of  what 
is  a reasonable  target  income  at  any  given  time. 

The  effect  of  monetary  arrangements  in  changing 
practice  appears  to  depend  largely  on  the  financial 
arrangement  already  in  place.  Like  administrative-rule 
approaches,  financial  mechanisms  alone  do  not  appear 
to  change  behavior  in  fundamental  ways.  In  addition, 
physicians  can  obtain  stop-loss  insurance  to  mitigate  the 
risk.  In  theory,  this  will  blunt  the  power  of  the  interven- 
tion. The  re.search  on  the  impact  of  financial  incentives 
and  penalties  is  scant,  however,  and  it  may  be  that  these 
financial  incentives  and  penalties  were  ineffective 
because  they  were  simply  too  small. 

The  Impact  of  Information  Technology  on 
Changing  Physician  Behavior 

Technological  change  poses  both  a challenge  and  an 
opportunity.  The  challenge  is  to  educate  physicians  in 
the  use  of  current  information  technologies  and  to  adapt 
the  practice  of  medicine  to  new  devices.  The  opportuni- 
ty lies  in  using  the  potential  of  information  technologies 
to  transfonn  medical  practice  itself  and  craft  interven- 
tions that  will  lead  to  more  effective  practice.  In  this 
way,  technological  change  transforms  medical  practice, 
which  then  facilitates  further  technological  change  and 
application.  This  cyclical  process  is  already  taking  place 
in  some  medical  practices  in  response  to  the  aforemen- 
tioned market  and  professional  changes.  How  might 
computerization  and  communication  links  play  an 
important  role  in  furthering  these  transitions? 

Table  1 lists  the  operational  needs  that  practicing 
physicians  will  have  in  the  future.  They  will  need  access 
to  information  and  to  those  who  can  help  them  use  the 
information.  They  will  need  links  to  other  health  care 
professionals  and  tools  to  help  them  manage  information. 

Table  2 summarizes  the  current  information  and  com- 
munications technologies  that  apply  to  medicine.  It  is 


unlikely  that  these  lists  will  remain  the  same  for  five,  let 
alone  ten,  years.  The  past  ten  years  have  shown  how  fre- 
quently yesterday’s  gadget  is  entirely  replaced  by  today’s 
invention.  A recent  article  describing  Internet  applications 
has  become  almost  obsolete  because  of  the  quick  diffu- 
sion of  the  World  Wide  Web  and  its  graphical  browsers.^^ 
The  information  technologies  in  Table  2 are  likely  to 
evolve  but  remain,  even  as  the  devices  change.  For  exam- 
ple, the  personal  computer  may  be  a desktop  model,  a 
notebook  model,  or  even  a hand-held  device.  Data  trans- 
mission may  encompass  signals  passing  over  wires, 
through  optical  cable,  via  satellite,  or  by  infrared  beam. 

We  will  address  the  four  forms  of  information  tech- 
nology that  will  play  the  most  important  roles  in 
supporting  medical  practice:  computer-based  decision 
support,  computerized  patient  records,  telecommunica- 
tions technology,  and  computer-based  simulators.  An 
additional  development  is  the  growing  use  of  the  Inter- 
net as  a health  information  resource  by  patients.  The 
examination  of  this  development  is  beyond  the  scope  of 
this  paper,  but  it  is  a movement  that  promises  to  trans- 
form the  physician-patient  relationship  through  electron- 
ic communication. 

Computer-Based  Decision  Support 

The  term  “decision  support”  encompasses  all  of  the 
tools  by  which  physicians  can  improve  their  decision 
making.  These  tools  can  be  divided  into  two  categories: 
passive  and  active.  Passive  tools  are  computerized  knowl- 
edge resources  that  can  be  efficiently  searched  and  used 
by  the  physician.  Examples  include  textbooks,  guidelines, 
journals,  and  prediction  rules,  which  are  formulas  to  esti- 
mate the  likelihood  of  a disease  or  outcome  based  on 
patient  factors.  Computerizing  these  sources  allows  effi- 
cient updates,  and  they  can  be  searched  from  a worksta- 
tion without  leaving  the  office.  A future  challenge  is  to 
identify  for  physicians  products  and  resources  that  are  the 
most  current,  accurate,  searchable,  and  accessible. 

Active  tools  are  those  that  continuously  survey  com- 
puter-physician interactions  and  are  programmed  to 
intervene  under  a defined  set  of  conditions.  For  example. 


TABLE  2.— Information  Technologies 


• Knowledge  Resources/Decision  Support 

—Passive  support  tools  (Bibliographic  reference,  guidelines, 
journals,  simulators) 

—Active  support  tools  (Notification  systems,  diagnostic  tools, 
prediction  rules) 

• Communications  Software 

—Telemedicine 

—Internet 

• Computerized  Patient  Record  (Data  Management) 

—Standardized,  structured  (relational),  capable  of  integrating 
data  from  many  sources 

—Data  analytic  software  tools 

• Computer-Based  Simulators 
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a system  may  provide  prospective  feedback  to  physicians 
at  the  time  a test  is  ordered.  This  feedback  might  include 
advice  as  simple  as  the  cost  of  a test  or  as  complex  as  the 
likelihood  that  the  test  will  be  positive  based  on  the 
known  characteristics  of  the  patient  and  presentation,  or 
even  a recommended  algorithm  for  further  work-up  of 
the  suspected  diagnosis.  Another  active  application  is 
already  frequently  used  with  electrocardiograms:  a 
machine-generated  interpretation  that  the  physician  can 
use  as  a basis  for  his  or  her  own  interpretation.  Active 
and  automated  health  information  system  surveillance 
mechanisms  have  been  shown  to  improve  the  quality  of 
medical  care.^’”^**  In  prototype  settings,  where  order- 
entry  is  computerized,  order  templates  decrease  the  vari- 
ability of  test  and  pharmacy  use,  and  logical  engines  can 
screen  for  adverse  drug  events  much  more  effectively 
than  traditional  methods  for  capturing  them.^^  Prototypes 
of  some  diagnostic  decision-support  systems  have  been 
tested  and  found  to  have  shortcomings,  but  refinement  of 
their  design  and  use  are  likely  to  follow.^^^*  In  the  fore- 
seeable future,  the  artificial  intelligence  engines  that 
process  clinical  data  will  be  unable  to  reliably  emulate 
complex  expert  thinking,  but  they  will  play  an  important 
supporting  role  by  alerting  the  clinician  to  situations  that 
require  human  intervention. 

Computerized  Patient  Records 

The  computerized  patient  record  has  been  a clearly 
articulated  concept  since  the  1970s.  Several  workable 
models  have  been  developed  successfully,  but  imple- 
mentation and  dissemination  have  been  difficult. 
Despite  much  evidence  of  benefit  in  efficiency  and 
quality  of  medical  practice  when  computer-based 
records  are  partially  implemented,^®-^'  there  are  several 
problems  that  have  worked  against  widespread  adop- 
tion: the  lack  of  standards  for  electronically  storing  and 
transmitting  medical  data,  the  awkwardness  of  data 
entry  interfaces,  the  high  cost  of  hardware  and  software 
acquisition  and  maintenance,  worries  about  confiden- 
tiality and  security,  and  limited  exposure  of  health  care 
professionals  to  computers. 

The  Netherlands  has  already  widely  computerized  its 
physician  workforce. What  steps  must  be  taken  to 
make  this  possible  in  the  US?  The  development  of  stan- 
dards (through  groups  such  as  Health  Level  Seven  and 
the  American  National  Standards  Institute)  is  moving 
forward  aggressively.  The  National  Committee  for  Vital 
and  Health  Statistics  has  been  charged  through  recent 
legislation  to  accelerate  the  adoption  of  electronic  data 
exchange  standards  including  standardized  medical 
vocabularies,  unique  patient  and  physician  identifiers, 
and  security  and  confidentiality  standards. Interfaces 
are  improving  greatly  through  the  use  of  graphical  dis- 
play and  the  development  of  portable  hand-held  tools. 
The  multimedia  capacity  of  most  personal  computers 
can  already  support  the  storage  and  retrieval  of  sounds, 
images,  and  video  recorded  during  physical  examina- 
tions. Hardware  and  software  are  much  less  expensive 
today  than  in  the  past.  Cultural  barriers  may  be  falling  as 


physicians,  especially  those  who  have  used  computers 
throughout  college  and  during  medical  training,  learn  of 
time-saving  advantages  for  tasks  such  as  retrieving  lab- 
oratory results,  entering  orders,  and  prescribing  medica- 
tions— tasks  that  are  poorly  supported  by  conventional 
paper  medical  records. 

Legitimate  concerns  have  been  raised  about  the  secu- 
rity and  confidentiality  of  medical  records  stored  in  this 
new  medium. Finding  the  solutions  to  these  prob- 
lems is  not  trivial,  and  ensuring  that  they  are  solved  will 
greatly  enhance  the  adoption  of  computerized  patient 
records 

Analytic  capacities  that  follow  naturally  from  the 
adoption  of  computerized  patient  records  will  include  the 
computer  automatically  notifying  the  physician  and 
patient  when  preventive  services,  follow-up  tests,  or  pre- 
scription refills  are  due.  In  some  settings,  computerized 
patient  records  are  already  useful  to  physicians  who  want 
to  profile  their  past  practice,  benchmark  their  practice 
against  other  groups  of  physicians’  practices,  assess  out- 
comes of  treatment  for  patients  with  a defined  condition 
or  finding,  and  closely  track  resource  expenditures  day 
by  day.  The  power  of  these  capabilities  to  influence  prac- 
tice is  not  yet  known,  but  it  is  likely  to  be  substantial. 

Telecommunications  Technology 

Two  forms  of  communication  technology  have  devel- 
oped separately,  but  are  likely  to  merge  over  time: 
telemedicine  and  the  Internet.  Telemedicine  is  the  link- 
ing of  geographically  separated  health  care  professionals 
using  electronic  means  (not  limited  to  the  Internet).'*^ 
Telemedicine  technology  creates  new  capacities  for  the 
delivery  of  expertise  to  distant  or  logistically  problemat- 
ic places  (such  as  prisons).  The  most  advanced  thinking 
in  this  area  has  occurred  in  military  medicine,  in  which 
the  problem  of  bringing  surgical  expertise  to  the  extreme 
forward  end  of  the  battlefield  has  fostered  the  testing  of 
systems  that  allow  a medic  armed  with  interactive  tech- 
nology on  the  scene  to  transmit  images  and  data  to  a 
trauma  surgeon  off  the  battlefield.  In  the  most  advanced 
application,  a mobile  surgical  robot  can  be  positioned 
with  the  victim  and  directed  by  the  distant  base  surgeon 
using  a specialized  workstation  with  built-in  virtual  real- 
ity technology."'^  Specialized  microsurgery  is  another 
extension  of  this  concept."'"' 

In  more  routine  civilian  clinical  application,  the  iso- 
lation of  physicians  and  expertise  in  dispersed  practice 
sites  can  be  overcome  through  telemedicine  technolo- 
gies. Such  a capability  can  enhance  communication 
between  specialist  and  generalist  providers;  its  imple- 
mentation has  occurred  in  many  rural  settings."'^  It  can 
include  sound  and  video  capability  sufficient  for  physi- 
cians to  perform  almost  any  part  of  the  physical  exami- 
nation— auscultating  heart  sounds  or  inspecting  skin 
lesions,  for  instance.  Many  educational  programs  are 
beginning  to  take  advantage  of  telemedicine  as  a teach- 
ing tool.  The  need  to  deliver  centralized  didactic  and 
interactive  teaching  to  medical  students  and  residents 
who  are  scattered  in  ambulatory  sites  could  be  met 
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through  multiple  interactive  audiovisual  downlinks  if 
providers  had  such  technology  in  their  offices. 

The  most  notable  breakthrough  of  Internet  technolo- 
gy is  in  the  ability  to  link  independent  computers  with- 
out having  to  share  all  of  their  software."^^  The  capacity 
of  the  Internet  for  linking  physicians  to  patients,  to  pas- 
sive knowledge  bases,  to  active  decision-support  tools, 
to  other  physicians,  and  to  ancillary  services  such  as  lab- 
oratories or  pharmacies  far  exceeds  its  current  use.  The 
decentralized  architecture  of  the  Internet  is  well  suited  to 
the  organizational  changes  that  require  linking  small 
geographically  dispersed  practice  groups  into  larger 
information-rich  structures. 

The  Internet  offers  specialized  capacities  such  as 
e-mail,  topical  discussion  groups,  and  ease  of  access  to 
both  passive  and  active  decision  support  tools.  Many 
government  agencies,  specialty  societies,  medical  jour- 
nals, commercial  health  ventures,  and  patient  advocacy 
groups  maintain  web  pages.  A properly  trained  person 
can  access  and  download  guidelines,  alerts,  medical  lit- 
erature, and  statistics  rapidly  through  a personal  comput- 
er no  bigger  than  a notebook."'^'**  Training  in  the  effective 
use  of  World  Wide  Web-based  knowledge  resources  will 
be  an  important  asset  to  future  physicians."^^ 

Computer-Based  Simulators 

For  more  than  three  decades.  Air  Force  pilots  have 
used  simulators  to  prepare  for  combat.  In  medicine,  sim- 
ulation applications  range  from  simple  to  complex.  At 
the  simple  end  of  the  spectrum,  a large  number  of  soft- 
ware programs,  many  in  the  public  domain,  can  guide 
physicians  through  advanced  cardiac  life  support 
(ACLS)  protocols  or  diagnostic  dilemmas  by  presenting 
text  scenarios  with  multiple  choice  response  opportuni- 
ties. With  newer,  more  powerful  computers  now  avail- 
able, these  programs  can  be  enhanced  with  graphic 
images  such  as  physical  finding  photographs,  electro- 
cardiographic tracings,  diagnostic  imaging  results, 
histopathologic  findings,  and  even  video  clips.  The 
branching  logic  of  the  clinical  scenarios  can  mimic  the 
diversity  of  real  clinical  cases.  At  the  complex  end,  sim- 
ulators strain  the  current  available  hardware  capacity  to 
create  the  visual,  auditory,  and  sensory  experience  of  a 
procedure  such  as  endoscopy,  arthroscopy,  or 
surgery. However,  the  rapid  advances  in  hardware 
power  will  soon  support  widely  available  virtual  reality 
simulations. 

For  those  in  medical  training,  simulation  offers  the 
opportunity  to  confront  clinically  realistic  decisions 
without  putting  actual  patients  at  risk.  The  generalist  can 
evaluate  and  manage  rare  cases  that  would  otherwise  be 
unlikely  to  present  during  a training  period.  The  tertiary 
care-based  specialist  can  evaluate  and  manage  common 
conditions  that  may  rarely  be  seen  in  the  hospital.  These 
educational  tools  can  provide  feedback  to  the  trainee 
about  his  or  her  decision-making  as  well  as  the  evidence 
and  logic  for  preferred  approaches  to  clinical  manage- 
ment. Although  the  power  of  simulated  decision  making 
and  education  appears  able  to  influence  patients  dramat- 


ically”’-^ and  preliminary  studies  of  the  effectiveness  of 
simulation-based  feedback  and  education  are  promising, 
more  studies  are  needed. 

Recommendations  for  Future  Training 

The  case  has  been  made  for  incorporating  informa- 
tion technologies  into  medical  education  and  train- 
ing 58.59  potential  of  information  management  tools 
to  change  behavior  and  thereby  shape  medical  practice 
is  outlined  above.  A recent,  brief  essay  by  Bates  and 
Komaroff  articulated  a type  of  future  virtual  group  prac- 
tice.^® Knowing  what  we  know  about  changing  physi- 
cians’ behavior,  what  are  realistic  steps  in  curriculum 
development  and  incorporating  information  systems 
tools  into  both  medical  education  and  practice?  We  sug- 
gest that  four  principles  guide  this  effort: 

1 . Physician  participation  in  the  development  of  the 
information  system  infrastructure  must  be  a high 
priority.  Those  who  have  successfully  adopted 
computer-based  medical  record  systems  engaged 
physician  leaders  in  the  development  process. 

2.  Education  about  information  technologies  must 
be  interactive  and  sustained,  and  it  must  involve 
teachers  who  use  information  and  communica- 
tions tools  themselves. 

3.  Performance  measurement  and  monitoring, 
although  important  in  assessing  minimal  stan- 
dards of  competence,  should  not  be  the  sole  or 
primary  objective  of  creating  information  sys- 
tems. Compelling  literature  suggest  that  judg- 
ment-based systems  tend  to  precipitate  resistance 
or  at  best  indifference.®'  ®^  Using  these  tools  pri- 
marily for  utilization  review  is  likely  to  make 
their  implementation  more  difficult  and  may  sac- 
rifice other  potential  benefits. 

4.  Physicians  and  educators  should  ensure  that 
health  information  practice  tools  are  nonpropri- 
etary or  at  least  can  be  independently  and  pub- 
licly evaluated.  Decision  support  tools  must  be 
open  to  scrutiny,  especially  if  they  will  be  used  to 
evaluate  the  balance  between  costs  and  benefits 
of  alternative  diagnostic  or  therapeutic  strategies 
for  individual  patients. 

We  recommend  the  following  to  develop  an  appro- 
priate curriculum  for  medical  education  that  responds  to 
these  challenges. 

1.  A foundation  in  basic  computer  literacy  should 
be  a requirement  of  entering  medical  students.®^ 

2.  Applied  medical  informatics  should  be  intro- 
duced early  in  the  curriculum  to  increase  future 
physicians’  familiarity  with  the  basic  informa- 
tion tools  of  practice  (including  using  computer- 
ized medical  records,  retrieving  computer-based 
knowledge  resources,  and  understanding  the 
basics  of  the  Internet). 
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3.  An  evidence-based  curriculum  should  include 
training  in  health  evaluation  sciences  (such  as 
cost-effectiveness  analysis,  decision  analysis, 
health  services  research,  and  basic  statistics 
knowledge)  with  an  emphasis  on  practical 
approaches  to  drawing  inferences  from  databases 
and  using  data  to  understand  the  health  of  popu- 
lations. 

4.  The  curriculum  should  introduce  a quality 
improvement  paradigm  that  includes  system 
analytic,  process,  and  outcomes-assessment 
modules  and  introduces  methods  for  critical  self- 
assessment  and  behavior  modification. 

5.  Interdisciplinary  team  approaches  to  learning 
and  studying  should  be  incorporated  into  the 
early  years  of  medical  school  to  facilitate  broad- 
er system-based  thinking,  conflict  resolution, 
and  management  skills. 

6.  The  training  of  medical  informaticians  should  be 
a priority  for  medical  educators — there  will  be  a 
sizable  need  for  trained  personnel  to  create, 
maintain,  and  constantly  upgrade  the  knowledge 
infrastructure  that  will  support  clinical  decision 
makers  in  the  future. 

7.  Academic  medical  centers  should  take  on  the 
important  role  of  evaluating  the  software  that  is 
applying  the  medical  knowledge  base  to  practice 
and  ensuring  that  it  is  sound  (for  instance,  that  it 
transmits  correct  knowledge  and  does  not 
implicitly  discriminate  against  certain  classes  of 
patients). 

8.  Research  and  teaching  about  methods  for  ensur- 
ing confidentiality  and  security  of  electronic 
records  and  communication  should  be  incorpo- 
rated into  medical  education. 

Conclusion 

There  are  multiple  technological  changes  in  motion 
that  challenge  us  to  think  creatively  about  preparing 
future  medical  practitioners.  In  the  context  of  the  social 
and  economic  turmoil  that  will  continue  to  confront  the 
present  day  health  care  professional,  the  full  effects  or 
uses  of  technology  cannot  be  predicted  easily.  In  this 
new  era  of  medical  care,  health  care  professionals  will 
have  to  be  accountable  for  clinical  decisions  as  never 
before.  The  importance  of  systematically  measuring 
appropriateness  of  the  process  of  medical  care  and  its 
effectiveness  in  patient  terms  is  paramount;  physicians 
will  be  expected  to  change  their  practices  according  to 
the  findings  of  such  measurements. 

The  speed  of  change  in  the  knowledge  base  of  med- 
ical science  has  long  been  considered  a threat  to  tradi- 
tional medical  education.  Today,  existing  knowledge  is 
revised  so  often  that  clinical  algorithms  acquired  to  care 
for  patients  with  a disease  such  as  HIV  infection  become 
obsolete  within  a few  years  if  not  months.  New  areas  of 
knowledge  and  evidence  relevant  to  clinical  practice  but 
not  traditionally  part  of  the  curriculum  of  medical  train- 
ing have  come  of  age  as  useful  tools  to  guide  practice. 


The  application  of  quantitative  decision  models  to  what 
have  traditionally  been  intuitive  clinical  decisions  (or 
heuristics)  promises  to  reduce  some  of  the  variability  of 
clinical  decision  making.  Cost-benefit  analysis,  clinical 
effectiveness,  health  status,  and  functional  assessments, 
as  well  as  guidelines  and  prediction  rules  now  need  to  be 
incorporated  into  the  practitioner’s  lexicon. 

Many  educational  changes  will  be  necessary;  infor- 
mation and  communications  technology  can  make  it  pos- 
sible for  health  care  professionals  to  function  effectively 
and  rapidly  adapt  new  practices  in  this  new  world.  If  the 
experience  of  other  service  industries  (such  as  banking  or 
airlines)  can  be  viewed  as  a guide,  the  resources  devoted 
to  health  care  information  management  (currently  esti- 
mated at  less  than  3%  of  revenue)  will  grow  dramatically 
over  the  next  ten  years,  simply  to  match  what  is  invested 
in  other  information-rich  industries  (close  to  8%).  The 
integration  of  information  technologies  into  health  care 
has  been  predicted  for  many  years,  but  it  has  never  quite 
passed  the  formidable  hurdle  of  practitioner  acceptance 
and  adoption.  Soon,  practitioners  will  have  neither  the 
option  nor  the  desire  to  resist  if  they  intend  to  practice  the 
most  effective  style  of  medicine. 
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Academic  Health  Centers 
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Medical  schools,  teaching  hospitals,  and  managed  care  organizations  have  a vested  interest  in  shap- 
ing the  knowledge,  skills,  and  attitudes  of  the  next  generation  of  physicians  who  must  adapt  to  sig- 
nificant changes  in  the  financing  and  delivery  of  health  care.  This  article  summarizes  the  rationale  for 
educational  partnerships  between  managed  care  and  academic  medicine  based  on  a review  of  three 
decades  of  well-documented  experimentation  in  the  literature.  Discussed  are  some  of  the  most  im- 
portant characteristics  of  the  successful  partnerships  being  forged  in  the  current  healthcare  environ- 
ment based  on  new  kinds  of  relationships  between  faculty  and  non-university  clinician  educators. 
What  had  been  referred  to  in  previous  decades  as  the  "teaching-HMO"  is  now  being  complemented 
by  community-based  links  between  academic  health  centers  and  managed  care  plans.  Several  public 
and  private  sources  have  been  generous  in  providing  venture  capital  to  support  many  of  these  inno- 
vations. However,  their  continued  operation  will  depend  on  models  for  health  care  networks  that  can 
identify  and  manage  the  revenue  and  costs  associated  with  the  missions  of  education,  clinical  services, 
and  research. 

(Nash  DB,  Veloski  j|.  Emerging  opportunities  for  educational  partnerships  between  managed  care  organizations  and  aca- 
demic health  centers.  West]  Med  1998;  168:319-327) 


Academic  health  centers  and  managed  care  organiza- 
tions share  a common  goal  in  shaping  the  clinical 
skills  of  the  next  generation  of  physicians.  Medical 
schools  and  teaching  hospitals  have  a responsibility  to 
prepare  their  graduates  for  careers  in  a changing  envi- 
ronment, and  the  success  of  new  approaches  to  health 
care  delivery  depends  ultimately  on  the  capabilities  of  all 
physicians.  Given  the  fundamental  role  of  clinical  expe- 
riences in  developing  trainees’  skills,  it  seems  logical  that 
appropriate  clinical  education  in  relevant  settings,  such 
as  community-based  managed  care  settings,  will 
strengthen  competence.  Although  a number  of  schools 
are  already  moving  in  this  direction,  further  steps  will 
require  that  academic  leaders  change  existing  curricula 
and  managed  care  leaders  be  willing  to  accept  these 
trainees  into  their  environments.  After  reviewing  the  lit- 
erature, conducting  site  visits  to  model  partnerships 
between  medical  schools  and  managed  care  organiza- 
tions, and  listening  carefully  to  leaders  in  the  field,  we 
identified  a number  of  arguments  for  moving  parts  of 


medical  education  out  of  the  teaching  hospital  into  man- 
aged care  settings  for  the  benefit  of  both  organizations.'”^ 

Rationale  for  Education  in  Managed 
Care  Settings 

Recent  trends  in  the  financing  and  delivery  of  health 
care  are  altering  patterns  of  hospital  use  and  reshaping 
medical  education.  Since  the  1980s,  empirical  studies  of 
the  patient  mix  in  hospitals  have  proven  that  more  ambu- 
latory experiences  are  needed  to  expose  students  and 
residents  to  a representative  mix  of  clinical  disorders 
comparable  to  that  seen  previously  in  hospital  settings. 
These  recommendations  have  been  echoed  in  commen- 
taries by  leaders  in  the  field  who  observe  that  medical 
education  must  change  to  remain  relevant  while  health 
care  shifts  to  settings  outside  the  acute  hospital. 

Simultaneously,  policymakers  have  been  urging  med- 
ical schools  to  broaden  the  opportunities  for  students  to 
learn  about  primary  care  so  that  they  might  consider 
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ABBREVIATIONS  USED  IN  TEXT 

AAPCC  = average  adjusted  per-capita  cost 

GME  = graduate  medical  education 

HMO  = health  maintenance  organization 

HRSA  = Health  Resources  and  Services  Administration 


careers  as  generalist  physicians.'*  '^  Both  the  Institute  of 
Medicine""  and  the  Council  on  Graduate  Medical  Educa- 
tion"' have  pointed  out  that  primary  care  is  not  synony- 
mous with  ambulatory  care,  which  is  often  just  specialty 
or  subspecialty  care  delivered  in  the  ambulatory  setting."" 
Academic  health  centers  need  access  to  primary  care  set- 
tings dominated  by  family  practice,  general  internal 
medicine,  general  pediatrics,  and  obstetrics  and  gynecol- 
ogy.2-'-26  Managed  care  offers  such  a setting,  often  with  a 
defined  patient  population  that  gives  the  trainee  the 
opportunity  for  longitudinal  care  of  the  patient.""  "*  It  is 
especially  desirable  that  medical  students  have  access  to 
community-based  primary  care  experiences  that  would 
encourage  them  to  pursue  careers  in  primary  care. 

Surveys  of  graduates  over  the  last  three  decades""  and 
medical  directors  in  health  maintenance  organizations 
(HMOs)""  confirm  the  traditional  strengths  of  medical 
education,  but  they  also  point  to  weaknesses  in  teaching 
competencies  deemed  important  for  the  emerging  health 
care  system.  When  asked  about  the  match  between  the 
demands  of  their  new  career  and  their  earlier  education, 
63%  of  young  physicians  recommended  more  clinical 
education  in  settings  outside  hospitals,  including  man- 
aged care."'  For  more  than  two  decades,  academic  lead- 
ers from  the  Association  of  American  Medical 
Colleges'  ""'""”""  and  the  Council  on  Graduate  Medical 
Education"'  ""  have  called  for  changes  in  medical  schools 
and  residency  training  programs.  Leaders  from  HMOs 
have  echoed  recommendations  for  a shift  in  inpatient 
education  to  care  outside  the  hospital.""-""  ""  "" 

There  are  expanded  opportunities  for  continuing  med- 
ical education  as  clinical  education  is  moved  out  of  the 
hospital  and  into  a community-based  managed  care  set- 
ting. Not  only  will  the  practicing  physicians  have  greater 
access  to  trainees  and  the  resources  of  the  academic  cen- 
ter, but  the  faculty  unfamiliar  with  all  aspects  of  practice 
in  the  managed  care  arena  will  learn  about  the  changing 
practice  environment.""*”""  All  faculty  may  not  be  pre- 
pared to  teach  some  of  the  skills  needed  by  the  students 
and  residents  who  will  likely  be  practicing  in  some  form 
of  managed  care — for  example,  population  based  medi- 
cine,""-"' utilization  review,  or  quality  assurance.""  Access 
to  academic  resources  and  the  proximity  of  researchers, 
libraries,  computerized  databases,  and  other  resources  of 
the  university  can  assist  the  staff  physicians  in  keeping  up 
with  the  latest  treatments  and  technologies."" 

Nonacademic  physicians,  who  find  that  the  opportu- 
nity to  teach  and  interact  with  trainees  is  an  incentive  for 
being  part  of  a health  plan,  have  sustained  a long  tradi- 
tion of  voluntary  support  for  medical  education,  particu- 
larly in  group-  and  staff-model  HMOs.""  Many  find  it 


gratifying  to  share  their  knowledge,  to  learn  from 
trainees,  and  to  strengthen  relationships  with  other  physi- 
cians."" In  one  study,  82%  of  the  physicians  surveyed 
reported  that  working  with  students  and  residents  bene- 
fited their  own  education  and  career  satisfaction.""  Simi- 
lar findings  have  been  reported  by  others.""""  Close  affil- 
iation with  an  educational  program  improves  the  health 
plan’s  ability  to  retain  and  motivate  clinical  staff."" 

One  of  the  most  important  benefits  of  the  well- 
documented  history  of  almost  30  years  of  successful  col- 
laboration between  certain  medical  schools,  residency 
programs,  and  group-  and  staff-model  HMOs  has  been 
the  opportunity  for  the  health  plans  to  serve  as  mentors 
for  young  physicians-in-training. Those  involved 
with  health  plans  have  had  the  opportunity  to  recruit  stu- 
dents and  residents  whose  career  interests  and  abilities 
match  the  needs  of  the  plan."*-""  Many  staff  physicians  in 
health  plans  had  rotations  in  these  settings  as  medical  stu- 
dents or  residents,  which  provides  a recruitment  pool.'"-"" 

There  is  evidence  that  patients  are  often  most  satis- 
fied with  the  care  provided  in  conjunction  with  students 
and  residents.""'""”""  Patients  report  that  they  value  tak- 
ing part  in  training  future  physicians;  they  learn  more 
about  their  own  condition  as  the  doctor  talks  to  the  stu- 
dent, receive  a more  thorough  check-up  by  multiple 
examiners,  and  have  someone  to  talk  to."'-""  An  impor- 
tant source  of  patient  satisfaction  is  related  to  the  per- 
ception that  physicians-in-training  are  more  willing  to 
spend  time  with  patients.  A study  conducted  at  Group 
Health  Cooperative  of  Puget  Sound  reported  that 
trainees,  on  average,  spent  more  time  with  the  patient 
and  asked  more  questions.""  This  confirms  an  earlier 
study  conducted  at  George  Washington  University 
Health  Plan,  where  97%  of  patients  were  satisfied  with 
the  care  provided  by  physicians  and  students  in  the 
plan.""  One  study  of  1,334  patients  confirmed  overall 
satisfaction  but,  as  might  be  expected,  clarified  that 
patients’  preferences  for  faculty  or  trainees  varied 
according  to  the  nature  of  their  condition."" 

Finally,  many  managed  care  organizations  recognize 
a social  and  professional  responsibility  to  promote  the 
health  of  the  public  by  participating  in  the  education  of 
students  and  residents.  Some  have  reasoned  that  if  man- 
aged care  organizations  accept  a greater  responsibility  to 
deliver  health  care,  then  they  must  also  accept  a greater 
responsibility  to  support  the  education  of  health  care 
providers.""'""  A more  tangible  benefit  for  any  health 
plan  is  that  a commitment  to  education  may  strengthen 
relationships  between  the  health  system  and  physicians 
in  the  region."" 

There  many  opportunities  for  medical  schools  and 
teaching  hospitals  to  benefit  from  educational  partner- 
ships with  managed  care  organizations.  By  doing  so,  aca- 
demic centers  can  enhance  the  capabilities  of  their  gradu- 
ates and  link  their  faculty  to  the  changing  health  care 
environment.  Likewise,  managed  care  organizations  can 
support  the  professional  development  of  their  present  and 
future  medical  staff,  increase  patient  satisfaction,  and 
strengthen  their  relationship  with  the  medical  community. 
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Quality  Control  in  Non-University  Sites 

While  the  argument  for  moving  education  into  the 
managed  care  setting  is  convincing,  questions  persist 
about  variation  in  the  quality  of  decentralized  educa- 
tion. The  quality  of  education  in  diverse,  non-universi- 
ty clinical  settings  such  as  managed  care  organizations 
depends  on  the  qualifications  of  the  faculty  members 
responsible  for  the  day-to-day  activities  of  the 
trainees. But  there  is  evidence  that  quality  also 
depends  heavily  on  the  organizational  characteristics 
of  the  overall  education  program™  and  the  unique  fea- 
tures of  each  decentralized  clinical  site.^''^^  A compre- 
hensive review  of  decades  of  research  on  ambulatory 
education  concluded  that  the  variability  and  unpre- 
dictability of  clinical  experiences,  combined  with  the 
lack  of  continuity  in  patient  contact,  were  significant 
obstacles  to  effective  learning  in  that  environment.^^ 
These  parameters  are  not  under  the  direct  control  of 
any  individual  faculty  member.  Therefore,  although  it 
is  important  to  assess  the  credentials  of  the  non-uni- 
versity faculty  using  the  criteria  of  clinical  perfor- 
mance,board  certification,^^"™  scholarship, and 
other  professional  accomplishments,*'  it  is  equally 
important  to  scrutinize  the  overall  management  of  the 
education  program  and  the  relevant  features  of  each 
non-university  site. 

When  clinical  education  has  been  conducted  in  a 
few,  carefully  chosen  teaching  hospitals  linked  closely 
to  the  academic  health  center  and  all  sharing  common 
faculty,  there  has  been  less  need  to  specify  explicit, 
written  goals  for  rotations.  As  adjunct  faculty  are 
added,  however,  it  becomes  essential  for  the  faculty  at 
the  medical  school  to  work  with  these  partners  to  for- 
malize the  goals  and  objectives  of  clinical  experiences 
so  that  faculty  at  each  site  understand  their  responsibil- 
ities. This  must  be  done  systematically,  or  the  objec- 
tives of  the  rotation  can  vary  widely  (depending  on  the 
interests  or  resources  available  at  particular  sites).  It 
has  been  emphasized  that  the  objectives  should  be 
monitored  and  revised  in  collaboration  with  the  volun- 
teer faculty  at  the  affiliated  institutions.^* 

One  of  the  most  important  factors  determining  the 
success  of  a clinical  rotation  is  the  patient  population 
available  at  each  site  and  the  spectrum  of  conditions  that 
the  trainees  will  encounter.  Broadly  speaking,  these  fac- 
tors include  the  demographic  and  socioeconomic  char- 
acteristics of  the  patient  population  that  will  affect  the 
mix  of  health  problems  encountered  and  the  severity  of 
illness  measured.*^  Recent  research  suggests  that  it  may 
be  important  to  consider  the  interaction  of  student- 
patient  demographics  on  trainees’  clinical  experiences.*^ 
The  ideal  system  would  prospectively  monitor  each  stu- 
dent’s clinical  rotations  and  institute  feedback  when  the 
student’s  array  of  clinical  experiences  did  not  meet  the 
expectations  set  forth  by  the  faculty. 

Historically,  the  trainees  in  teaching  hospitals  were 
involved  in  all  aspects  of  each  patient’s  care — the  initial 
work-up  of  the  presenting  complaint;  differential  diag- 
nosis, treatment,  or  other  management;  confirmation 


that  the  problem  was  resolved  or  controlled;  formulation 
of  follow-up  plans;  and  discharge  from  the  hospital.  On 
brief  rotations  in  ambulatory  clinics,  private  physicians’ 
offices,  community  health  centers,  and  nursing  homes, 
however,  trainees  can  see  only  a cross-section  of  each 
patient’s  encounter  with  the  health  system.  It  has  been 
proposed  that  settings  such  as  large  health  maintenance 
organizations  can  provide  this  continuity.'"  It  is  essential 
to  assure  that  trainees  experience  longitudinal  care  of 
panels  of  patients  so  that  they  learn  about  the  manage- 
ment of  nonacute  conditions. 

Much  of  the  learning  that  comes  from  clinical  educa- 
tion is  based  on  practical  experience.  Trainees  also  need 
access  to  libraries,  computer  databases,  and  laboratories, 
and  it  is  important  to  ensure  that  these  facilities  are 
available  at  each  site  if  the  rotation  goals  require  their 
use.  Students  and  residents  are  expected  to  incorporate 
findings  from  the  current  literature  in  their  analyses  of 
cases.  Even  when  not  explicitly  required,  some  highly 
motivated  students  and  residents  are  eager  to  use  these 
resources  if  the  rotation  provides  an  important  step 
toward  their  long-term  career  goals.  Access  to  necessary 
resources  is  taken  for  granted  in  teaching  hospitals,  but 
such  resources  may  not  be  immediately  accessible  in  all 
non-university  settings. 

An  important,  yet  subtle,  strength  of  the  traditional 
teaching  hospital  has  been  the  informal  peer  interac- 
tions among  trainees  (such  as  resident  to  student  and 
fellow  to  resident)  and  relationships  with  other  health 
care  professionals  in-training.  In  a large  teaching  hos- 
pital, the  students  have  immediate  access  to  a cadre  of 
house  staff  and  attending  physicians  who  can  serve  as 
role  models,  listen  to  questions,  and  help  in  the  learn- 
ing process.  When  formal  teaching  is  needed,  a single 
attending  physician  or  senior  resident  in  the  teaching 
hospital  can  dispense  formal  teaching  to  an  appropri- 
ate group  of  students  and  residents.  Opportunities  for 
this  type  of  education  in  diverse  settings  may  need  to 
be  enhanced  using  video  conferencing  or  computer 
networks. 

Ultimately,  systematic  evaluation  is  needed  to  assure 
that  trainees  achieve  the  objectives  of  a rotation. ^^•*'' 
Outcomes  to  be  assessed  include  clinical  skills,*"  stu- 
dents’ ratings  and  examination  scores,*"'  and  career 
choice.'®'*®  There  is  more  attention  being  directed  to  the 
outcomes  of  medical  education;  the  Liaison  Committee 
on  Medical  Education,  the  accrediting  body  of  medical 
schools,  now  requires  that  every  school  track  and  ana- 
lyze its  graduates’  outcomes.*^ 

The  quality  and  success  of  educational  programs  in 
settings  outside  the  academic  health  center  is  a function 
not  only  of  the  qualifications  of  the  non-university 
teachers,  but  also  of  the  formal  structure  of  the  education 
program  and  the  mechanisms  used  to  monitor  and 
control  variation  across  the  decentralized  sites.  It  is 
important  to  assess  each  site’s  resources,  including  the 
qualifications  of  the  faculty,  the  patient  case  mix,  facili- 
ties such  as  libraries,  and  the  array  of  other  formal  edu- 
cational programs  in  existence. 
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The  "Teaching  HMO"  and  its  Derivatives 

Over  the  past  decade,  Moore  has  outlined  his  vision 
for  the  teaching  HMO — the  contemporary  gold  standard 
of  managed  care  education,  in  which  medical  students 
and  residents  rotate  through  a staff  model  health  mainte- 
nance organization. Unfortunately,  although 
reports  of  other  such  proposals  appeared  as  early  as 
three  decades  ago,'**  the  cumulative  evidence  of  cooper- 
ative teaching  programs  and  the  acceptance  of  managed 
care  by  other  medical  schools  and  teaching  hospitals 
remains  uneven.  A recent  study  demonstrated  that  med- 
ical students  still  hold  strong  negative  opinions  about 
access  to  care,  managed  care  organizations,  and  strate- 
gies intended  to  reduce  health  care  spending.^^  In  partic- 
ular, first-year  students  expressed  “discomfort  with 
managed  care  based  on  their  prejudices”  and  lack  of  a 
detailed  understanding  of  the  principles  of  managed 
health  care.  Similarly,  when  asked  how  well-prepared 
they  were  to  function  in  a managed  care  environment,  a 
large  national  sample  of  recent  graduates  recommended 
more  experience  in  a managed  care  environment  for  all 
medical  students.*^  Another  comprehensive  study  of  all 
medical  schools  concluded  that  even  when  managed 
care  settings  are  chosen  for  undergraduate  medical  edu- 
cation they  are  selected  for  general  clinical  objectives 
rather  than  for  specific  goals  tied  to  the  practice  of  man- 
aged care.  Therefore,  it  is  unclear  whether  experiences 
in  managed  care  settings  actually  help  students  develop 
competencies  for  future  practice  in  managed  care  envi- 
ronments. Furthermore,  the  current  models,  based  large- 
ly on  nonprofit,  group-,  and  staff-model  HMOs,  may  not 
be  applicable  or  adaptable  in  the  for-profit  setting. 

The  barriers  precluding  the  utilization  of  managed 
care  settings  for  education  have  centered  around  their 
unique  cultures,  issues  of  cost,  practice  style,  and  the 
absence  of  a core  ambulatory  care  curriculum. 
Today,  academic  health  centers  are  more  actively  seek- 
ing opportunities  to  enhance  ambulatory-based  training 
in  light  of  market-based  reform.  The  uncertain  future  of 
funding  for  graduate  medical  education — currently 
linked  to  reimbursement  for  inpatient  services — has 
created  an  incentive  for  teaching  hospitals  and  health 
plans  to  collaborate  as  academic  medicine  looks  for 
new  financial  support.^*  Many  residency  review  com- 
mittees, a branch  of  the  accrediting  process  for  training 
programs,  have  mandated  increased  exposure  to  all 
aspects  of  ambulatory  care,  also  serving  as  a strong 
incentive  toward  collaboration.  Thus  there  exists  a 
strong  market  incentive  to  foster  expansion  of  the 
model  of  a teaching  HMO. 

How  is  the  marketplace  responding  to  these  incen- 
tives? In  1996  The  Pew  Charitable  Trusts  awarded  $8.3 
million  to  Harvard  Pilgrim  Healthcare  Incorporated  of 
Boston,  Massachusetts,  to  oversee  a new  initiative  that 
will  support  partnerships  between  academic  health  cen- 
ters and  managed  care.^^  The  goal  of  these  partnerships  is 
to  develop  innovative  models  for  training  the  nation’s 
future  physicians  in  providing  quality,  cost-effective  care. 
In  addition  to  Harvard,  the  partnerships  include  Cornell 


University  Medical  College,  New  York  Hospital  and 
Empire  Blue  Cross/Blue  Shield;  Georgetown  University 
Medical  Center  and  Kaiser  Permanente;  Henry  Ford 
Health  System  and  Case  Western  Reserve  School  of  Med- 
icine; Legacy  Health  System,  Regence  Blue  Cross/Blue 
Shield  of  Oregon  and  Northwest  Group  Practice  Associa- 
tion; and  Tufts  Managed  Care  Institute — a collaborative 
venture  established  between  Tufts  University  School  of 
Medicine  and  Tufts  Health  Plan.'** 

The  Pew  initiative  is  expected  to  lead  to  new  models 
for  curricula,  new  faculty  development  programs  in 
which  experienced  faculty  train  less  experienced  facul- 
ty, and  new  models  for  governance.  It  will  bring  the 
strengths  of  both  organizations  (academic  health  centers 
and  managed  care  organizations)  to  bear  on  the  question 
of  how  best  to  train  physicians  to  practice  the  most  effi- 
cient, high-quality  care.  The  long-term  goal  of  the 
initiative  is  to  encourage  the  growth  of  additional  part- 
nerships by  involving  a much  larger  number  of  affiliat- 
ed partnerships.  It  seems  unlikely  at  this  time  that  these 
kinds  of  partnerships  would  have  been  developed  with- 
out the  venture  capital  provided  by  a philanthropy  like 
The  Pew.  The  Tufts  Managed  Care  Institute  in  particular 
may  serve  as  an  important  new  standard  on  the  educa- 
tional front;  it  represents  the  first  venture  of  its  kind 
between  an  academic  health  center  and  a large  group  of 
independent  practices. 

The  Role  of  Independent  Community-Based 
Practices 

To  better  understand  the  potential  for  university 
arrangements  with  independent  practices  outside  the 
teaching  hospital,  it  is  important  to  reflect  on  the  inter- 
nal challenges  facing  academic  health  centers  that  may 
affect  their  external  relations.  Are  there  problems  that 
nearly  all  academic  health  centers  face  and  that  color 
their  external  relationships?  Can  these  be  adequately 
addressed?  Will  new  management  structures  be  needed 
to  foster  external  relations  with  community-based  physi- 
cians, whether  as  independent  practitioners  or  in  orga- 
nized medical  groups? 

Much  has  been  written  about  the  challenges  facing 
academic  medicine  and  it  appears  that  certain  themes  are 
emerging  from  these  discussions.^'*'*  For  example, 
before  building  any  outside  relationships,  medical 
schools  and  teaching  hospitals  must  address  the  key  cri- 
teria for  successful  cooperative  models.  These  include 
healthy  self-evaluations  to  align  incentives  across  the 
organization.'**'  The  complex  issues  of  allocating  rev- 
enues from  capitation  payments  and  developing  an  inter- 
departmental financial  model  must  be  resolved.'**^  To 
resolve  these  issues,  there  must  be  widespread  sharing  of 
financial  information  within  the  institution,  including 
previously  privileged  financial  data  such  as  the  prof- 
itability of  each  department.  Indeed,  some  observers'**^ 
have  called  for  fund-flow  analyses  at  academic  health 
centers  to  identify  the  source  and  use  of  funds  linked  to 
clinical,  educational,  and  research  missions. 
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Other  observers  have  pointed  out  that,  over  the  past 
several  decades,  the  clinical  departments  within  most 
academic  health  centers  have  been  able  to  operate  quite 
independently  with  respect  to  program  development  and 
financial  decisions. This  system  was  effective  under 
an  institutional  structure  that  tolerated  departmental 
autonomy  in  exchange  for  resources  generated  mainly 
through  fee-for-service  clinical  revenues  (which  sup- 
ported research  and  educational  programs  throughout 
the  entire  organization).  Creating  institutional  arrange- 
ments with  outside  groups,  whether  other  large  groups 
or  independent  practices,  will  require  shared  decision 
making  across  departmental  lines  regarding  standards  of 
care,  resource  allocation,  fee  schedules,  and  reimburse- 
ment. The  resulting  partnership  will  shift  some  control 
away  from  individual  departments  to  a larger  adminis- 
trative structure  that  oversees  the  overall  clinical  enter- 
prise. It  is  therefore  not  so  much  the  type  of  arrangement 
that  is  developed,  but  rather  the  certain  changes  within 
the  health  center  that  must  be  addressed  before  partner- 
ships can  succeed. 

Some  have  recommended  reorganization  of  academ- 
ic health  centers  along  a service-line  matrix  manage- 
ment model.  Such  models  provide  for  management 
structures  for  three  service,  or  product,  lines — teaching, 
research,  and  clinical  care.  Each  service  line  has  its  own 
leaders  and  managers  who  are  responsible  for  balancing 
income  against  expenses  in  their  arena.  Each  becomes  a 
profit  center  that  fosters  accountability  and  productivity 
from  faculty  and  staff.  They  describe  this  business-like 
approach  as  one  that  may  supplant  the  traditional 
method  of  using  all  income  streams  to  pay  for  opera- 
tions, a strategy  that  worked  well  when  research  and 
clinical  income  constantly  increased,  but  one  that  may 
place  medical  schools  in  jeopardy. 

While  it  might  be  too  early  to  tell  if  academic  and 
community  networks  are  the  optimal  strategic  move  for 
either  party,  there  are  preliminary  lessons  that  have  been 
identified. Tighter  relationships  are  needed  to  align 
incentives,  and  the  structure  of  the  network  must  reflect 
each  party’s  relative  comfort  in  relinquishing  autonomy 
to  gain  the  benefits  of  affiliation.  Assuring  that  cultures 
and  values  will  mesh  may  be  as  simple  as  having  net- 
work officials  sign  a statement  recognizing  each  facili- 
ty’s specific  strengths  and  weaknesses  and  giving  one 
component  the  right  to  leave  the  network  without  penal- 
ty. As  noted  earlier,  academic  health  centers  must  be 
willing  to  unravel  the  actual  costs  of  services  and  show 
evidence  of  strategies  to  bring  costs  closer  to  those 
charged  by  community  providers. 

In  negotiations,  community  providers  must  state 
openly  which  specific  programs  or  types  of  specialty 
care  they  want  access  to  and  what  arrangements  they 
seek  from  the  academic  partner.  At  the  same  time,  the 
agreement  must  spell-out  how  much  education  the  lead 
institution  can  support,  either  through  residencies  or 
continuing  medical  education.  Faculty  physicians  may 
need  to  become  more  responsive  to  referring  profession- 
als by  providing  prompt  consultations  and  by  returning 


patients  when  the  specific  referral  problem  is  resolved. 
The  notion  that  a health  system  network  means  “fill  our 
beds  and  feed  our  faculty”  is  obsolete. 

Once  organizational  issues  are  evaluated  and  effec- 
tively dealt  with,  certain  operational  questions  remain. 
For  example,  in  creating  arrangements  with  indepen- 
dent, community-based  practitioners,  where  should  the 
connection  to  academic  health  centers  rest?  Because 
accountability  drives  managed  care,  perhaps  the  connec- 
tion should  be  through  a health  services  research  center 
whose  mission  is  to  analyze  resource  use  in  the  delivery 
system  and  promote  more  efficient  and  cost-effective 
care.  The  previous  linkages  via  clinical  departments 
may  not  work  for  an  integrated  delivery  system.  One  can 
envision  a day  when  individual,  community-based  prac- 
titioners receive  both  personalized  practice  profiles  and 
educational  feedback  generated  by  health  services 
research  groups  based  in  the  academic  institutions.  This 
is  one  model  recently  promoted  by  researchers  at  the 
Emory  Health  System  in  Atlanta,  Georgia. 

Others  have  argued  that  an  additional  link  may  be 
through  a clinical  evaluation  unit — a multidisciplinary 
group  devoted  to  disseminating  standards  for  medical 
care  and  streamlining  the  approach  to  comparable  clini- 
cal problems.^^  Independent  physicians  outside  the  acad- 
emic center  may  find  these  linkages  to  health  services 
research  centers  and  clinical  evaluation  units  more  objec- 
tive, far  less  threatening  and  perhaps  more  productive 
than  links  to  traditional  departments  of  medicine, 
surgery,  and  the  like.  There  is  more  and  more  evidence 
that  once  independent  community-based  practitioners 
join  a hierarchical  organization,  they  tend  to  take  on 
many  of  the  attributes  of  a tightly  organized  system. 
Recent  work  from  Califomia'®^  ’^^  demonstrates  that  in 
the  direct  gatekeeper  model,  it  is  difficult  to  balance  prac- 
tice autonomy  with  the  authority  of  an  independent  prac- 
tice association.  In  large,  successful.  California-based 
independent  practice  associations,  newer  management 
models  are  favoring  authority  over  autonomy,  which  is 
shown  by  their  policies  on  governance,  membership,  uti- 
lization review,  and  administration.  In  summary,  when 
independent  physicians  organize  to  police  themselves, 
they  adopt  the  same  tools  that  characterize  much  more 
highly  structured  organizations.  The  myth  that  somehow 
a doctor-led  group  can  more  effectively  manage  physi- 
cians without  these  tools  is  just  that — a myth. 

Perhaps  academic  health  centers  and  their  partners  in 
the  community  can  benefit  from  the  findings  reported  by 
some  of  the  innovative  models  that  have  been  proposed 
and  evaluated  by  the  Federal  Health  Resources  and  Ser- 
vices Administration  (HRSA).  HRSA  has  been  commit- 
ted to  moving  clinical  education  beyond  inpatient  wards 
and  into  community  sites. For  example,  there  current- 
ly are  37  HRSA  Area  Health  Education  Centers  in  36 
states,  including  four  not  affiliated  with  a medical 
school.  Students,  residents,  and  practicing  health  profes- 
sionals participate  in  these  training  bases,  which  are 
complemented  by  library  networks,  continuing  medical 
education  programs,  and  related  support  services.  Since 


324  W)M,  May  1 998— Vol  1 68,  No.  5 


Educational  Partnerships — Nash  and  Veloski 


1994,  nearly  400  HRSA-funded  health  centers  have 
served  as  training  sites  for  students  and  residents.  One- 
third  of  primary  care  residence  experiences  within  these 
centers  are  longitudinal,  with  house  staff  working  in  the 
health  center  during  all  three  years  of  training.  Public 
health  agencies  can  provide  exceptional  teaching  envi- 
ronments in  which  students  and  residents  can  apply 
classroom  skills  and  gain  experience  in  preventive  med- 
icine and  public  health.  Through  academic  community 
partnerships,  HRSA  has  strengthened  the  delivery  of 
family-centered,  community-based  health  services  and 
the  education  of  health  professionals  in  maternal  and 
child  health.  Perhaps  programs  such  as  these  teaching 
community  health  centers  and  maternal  infant  child  cen- 
ters could  serve  as  models  for  structuring  relations  with 
independent  community-based  practitioners  and  for  pro- 
moting population-based  care. 

Finally,  a potential  advantage  of  partnering  with  orga- 
nized medical  groups — such  as  Aetna/U.S.  Healthcare  or 
the  Harvard  Community  Health  Plan — would  be  the 
introduction  of  a quality-based  compensation  model  for 
both  university  faculty  and  community  physicians.  In  this 
instance,  faculty  expectations  would  be  much  more 
explicit  and  salary  levels  would  be  tied  to  the  achievement 
of  explicit  goals,  much  in  the  same  way  U.S.  Healthcare 
currently  reimburses  community  physicians  for  achieving 
specific  clinical  goals.  Hanchak  and  colleagues  described 
the  total  payment  formula  for  participating  physicians  in 
U.S.  Healthcare.'"  The  payment  formula  is  made  up  of 
the  base  capitation  and  distribution  rate  multiplied  by 
what  they  term  a “quality  factored  enhancement,”  which 
depends  on  membership  surveys,  the  physician’s 
approach  to  managed  care,  the  availability  of  office  hours, 
evidence  of  continuing  medical  education,  and  utilization 
profiles  related  to  the  length  of  hospital  stays,  specialist 
referrals,  and  the  emergency  department.  These  approach- 
es have  shown  that  it  is  possible  to  change  physician 
behavior  by  aligning  financial  incentives. 

Medical  schools  and  teaching  hospitals  could  gain 
valuable  practical  experience  with  these  innovative 
incentive  programs  through  arrangements  with  orga- 
nized medical  groups.  This  practical  experience  may 
contribute  to  the  effectiveness  of  practice  at  the  core  aca- 
demic hospital  and  to  better  role-modeling  for  future 
physicians  being  trained  in  the  system. 

Models  for  Funding  the  Cost  of  Education 

A major  review  of  the  effects  of  the  growth  of  man- 
aged care  on  academic  health  centers  and  graduate  med- 
ical education  emphasized  that  a baseline  understanding 
of  education  in  the  traditional  setting  is  critical  to  appre- 
ciating current  and  proposed  models  for  funding  educa- 
tion in  nonacademic  settings."^  At  present,  only  two 
purchasers  of  services — the  federal  Medicare  program 
and  many  state  Medicaid  programs — explicitly  recog- 
nize the  additional  costs  of  teaching  resident  physicians 
in  the  hospital  setting.  Historically,  Medicare  has  made 
explicit  payments  to  teaching  hospitals  for  the  costs  of 


young  physicians’  clinical  training  through  Direct  Grad- 
uate Medical  Education  payments.  The.se  payments 
cover  the  added  direct  cost  of  physician  training,  includ- 
ing salaries  and  fringe  benefits  for  trainees,  as  well  as 
faculty,  classroom  space,  administrative  and  clerical 
staff,  and  a share  of  institutional  overhead  costs. 

Since  the  inception  of  the  Prospective  Payment  System 
in  1983,  the  Medicare  Program  has  also  made  payments 
for  the  higher  operating  costs  of  teaching  hospitals 
through  the  Indirect  Medical  Education  adjustment.  The 
Indirect  Medical  Education  adjustment  covers  the  addi- 
tional costs  associated  with  the  infrastructure  of  the  aca- 
demic setting  and  treating  indigent  patient  populations 
that  have  traditionally  been  served  by  many  urban  acad- 
emic health  centers. 

Models  for  funding  the  cost  of  education  in  nonacad- 
emic settings  must  not  only  take  into  account  this  history 
of  support  for  both  direct  and  indirect  costs,  but  also  rec- 
ognize that  there  is  now  a major  policy  conundrum  in  this 
payment  system  that  has  been  amplified  by  the  growth  of 
capitated  managed  care.  Managed  care  organizations  that 
have  negotiated  Medicare  risk  contracts  and  accepted 
capitated  payments  in  lieu  of  traditional  fee-for-service 
received  what  is  referred  to  as  the  average  adjusted  per- 
capita  cost  payment,  or  the  AAPCC  payment.  The 
AAPCC  payment  covers  a portion  of  total  Medicare 
expenditures,  including  both  the  direct  and  indirect  edu- 
cation components.  Since  their  inception.  Medicare 
HMOs  have  been  receiving  funds  earmarked  for  gradu- 
ate medical  education.  But  they  have  had  no  contractual 
obligation  to  use  support  education  directly  or  even  indi- 
rectly by  sending  patients  to  academic  centers.  Legisla- 
tion that  was  proposed  to  correct  this  methodology  failed 
to  pass  in  the  last  two  sessions  of  Congress.  The  present 
method  of  calculating  the  capitation  rates  under 
Medicare  have  exacerbated  the  uneven  playing  field 
between  teaching  and  nonteaching  hospitals. 

Nationwide,  there  has  been  a series  of  important  leg- 
islative proposals,  state-based  experiments,  and  ongoing 
health  services  research  projects  to  address  this  and 
related  policy  dilemmas.  For  example,  representative 
Ken  Bentsen  (D-Texas)  introduced,  on  November  12, 
1996,  the  Medical  Education  Trust  Fund  Act.  This  legis- 
lation, RR4069,  is  similar  to  the  provision  in  the  Com- 
mon Sense  Balanced  Budget  Act  of  1995,  which  was 
crafted  by  the  Conservative  Democratic  Coalition.  In 
summary,  the  Bill  would  carve  out  100%  of  the  mission- 
related  payments  from  the  Medicare  adjusted  average 
per  capita  cost  or  AAPCC  referred  to  above  and  return 
75%  of  those  funds  to  teaching  hospitals.  The  future 
direction  of  this  bill  remains  unclear. 

State-based  experiments  to  create  more  equitable  fund- 
ing streams  for  graduate  medical  education  in  nontradi- 
tional  as  well  as  traditional  settings  are  moving  forward. 
The  New  York  State  Legislature  passed  the  New  York 
Health  Care  Reform  Act  in  1996— a sweeping,  unique 
measure  designed  to  deregulate  the  state’s  hospital  rate- 
setting system  while  preserving  a measure  of  funding  for, 
among  other  things,  graduate  medical  education  (GME). 
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Under  the  final  bill,  all  major  non-Medicaid  payers  are 
granted  the  authority  to  negotiate  inpatient  rates  as  of  Jan- 
uary 1,  1997.  These  payers  are  encouraged  to  pay  for  pub- 
lic benefits and  are  discouraged  from  shifting  such 
costs  to  providers;  this  is  done  through  an  incentive  sys- 
tem under  which  a “public  benefits  surcharge”  on  the 
services  of  health  care  professionals  is  paid  at  the  time  a 
service  is  rendered.  This  is  then  remitted  to  the  State  by 
the  provider,  unless  a payer  voluntarily  chooses  otherwise 
to  make  a lower  State-set  contribution  directly  to  public 
benefit  pools.  If  a payer  elects  to  make  the  lower  contri- 
bution, the  payer  will  pay  an  8.18%  surcharge  on  health 
care  services  plus  a voluntary  GME  assessment  based  on 
the  number  of  lives  covered  by  the  payer. 

Teaching  hospitals  will  continue  to  receive  over  a bil- 
lion dollars  in  GME  funds  from  the  payers  outside  of  the 
negotiated  rates  in  three  ways.  First,  hospitals  will 
receive  GME  payments  and  fee-for-service  rates  from 
the  few  payers  still  subject  to  old  State  rate-setting, 
including  Medicaid,  fee-for-service,  and  worker’s  com- 
pensation plans.  Second,  for  Medicaid  managed  care 
patients,  teaching  hospitals  will  receive  GME  funds  that 
have  been  carved  out  of  Medicaid  managed  care  premi- 
ums directly  from  the  State.  Third,  hospitals  will  receive 
payments  from  a new  professional  education  pool  fund- 
ed through  the  GME  surcharge  described  previously, 
which  is  designed  to  cover  approximately  54%  of  the 
amount  private  payers  previously  contributed  to  GME 
under  the  old  rate-setting  system.”'^ 

As  of  this  writing.  New  York  is  the  only  state  that 
has  successfully  legislated  a state-wide  GME  funding 
pool.  Utah  is  contemplating  a comparable  program. 
Anecdotally,  we  have  learned  that  other  Medicaid  Pro- 
grams, such  as  Michigan  Medicaid,  are  going  to  elimi- 
nate all  GME-related  funding  starting  in  the  first  quar- 
ter of  1997,  creating  the  need  for  comparable  state-wide 
pools  for  all  GME  support.  Again,  it  is  unrealistic  to 
propose  models  for  funding  the  cost  of  education  in 
nonacademic  settings  without  resolution  of  these  relat- 
ed policy  issues. 

In  addition  to  funding  mechanisms,  it  is  important  to 
note  that  there  is  growing  interest  in  determining  more 
precisely  the  actual  cost  of  undergraduate  and  graduate 
medical  education. For  decades,  the  benchmarks 
for  the  cost  of  medical  education  established  by  the 
Association  of  American  Medical  Colleges  in  the 
1960s'^°  and  followed  by  the  Institute  of  Medicine  in 
I974121  were  accepted  as  de  facto  standards  in  negotiat- 
ing the  funding  of  medical  education  with  the  public 
payers.  Medicare  and  Medicaid.  In  the  competitive 
health  care  marketplace  of  the  1990s,  however,  private 
payers  are  challenging  the  status  quo,'“^  and  market- 
place competition  is  demanding  clarification  of  the  cost 
of  medical  education  as  a discrete  component  of  health 
care  costs.^^  '^^-'^"^ 

There  is  marked  variation  in  the  estimates  of  the  cost 
of  medical  education  for  a number  of  reasons.  The  first 
is  disagreement  as  to  whether  the  question  being  asked 
should  be  “What  does  medical  education  cost?”  or 


“What  should  medical  education  cost?”"''  Some  studies 
have  tried  to  allocate  pre.sent  costs, while  others  have 
tried  to  determine  the  optimal  or  minimal  cost  per 
trainee."''  The  latter  approach  is  evolving  in  respon.se  to 
reports  of  variation  in  the  financial  structure  of  different 
medical  schools'^”’  and  federal  interest  in  refining  cost 
estimates."*^  The  second  factor  that  complicates  the  cost 
of  medical  education  is  referred  to  by  cost  accountants 
as  the  “joint  products  dilemma.”  Academic  health  cen- 
ters simultaneously  produce  three  different  products: 
education,  patient  care,  and  research.  Any  assumption 
about  which  is  the  primary  product  and  which  are  the 
marginal  products  of  the  academic  health  center  will 
affect  the  way  costs  are  allocated  and  thus  the  estimate 
of  the  net  cost  of  education  alone.  If  it  is  assumed  that 
education  is  the  primary  product,  the  cost  is  high,  but  if 
education  is  considered  the  marginal  product,  the  cost  is 
much  lower.  Even  within  the  area  of  education,  there  is 
disagreement  about  allocating  the  cost  of  joint  education 
of  residents  and  students  and  residents  at  different  levels 
of  experience. Finally,  cost  can  be  viewed  as  either  the 
accounting  cost  of  the  actual  dollars  spent  or  the  eco- 
nomic cost,  which  is  accounting  cost  plus  opportunity 
cost.  Should  faculty  efforts  be  assigned  different  costs 
according  to  task?  If  the  costs  of  faculty  are  valued  at  a 
clinical  rate  then  the  costs  vary  widely  according  to  the 
specialty  involved. 

Summary 

There  is  a growing  consensus  that  the  education  of  a 
significant  number  of  physicians  did  not  prepare  them 
for  practice  in  the  current  health  care  environment,  and 
there  is  concern  that  these  limitations  persist.  New 
approaches  to  medical  education  may  be  needed.  Med- 
ical schools,  teaching  hospitals,  and  managed  care  orga- 
nizations share  a vested  interest  in  analyzing  these 
opportunities  and  working  together  to  implement 
change;  each  can  benefit  by  enhancing  the  knowledge, 
skills,  and  attitudes  of  the  next  generation  of  physicians. 
Over  three  decades  of  precedent  supports  educational 
partnerships  between  managed  care  and  academic  med- 
icine. Currently,  successful  partnerships  are  being 
forged  in  the  health  care  environment,  including  new 
kinds  of  relationships  between  faculty  and  non-universi- 
ty clinician  educators.  Public  and  private  sources  have 
been  generous  in  providing  venture  capital  to  support 
many  of  these  innovations.  The  continued  operation  of 
these  arrangements  will  depend  on  management  models 
for  health  care  networks  that  can  accurately  identify  and 
adapt  to  the  revenue  and  costs  associated  with  the  mis- 
sions of  education,  clinical  services,  and  research. 
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What  do  patients  want  from  their  physicians?  This  article  reviews  research  on  the  role  of  the  physician 
attained  through  surveys  of  the  public  and  of  physicians.  The  results  from  the  two  groups  are  surpris- 
ingly similar;  communication  is  seen  as  an  essential  component  of  the  physician's  role.  Further,  we 
found  that  the  public's  ratings  of  the  medical  profession  depend  heavily  on  their  experience  with  per- 
sonal physicians.  This  paper  reviews  previous  research  on  the  importance  of  effective  communication 
to  patient  satisfaction,  adherence,  and  the  outcomes  of  treatment,  and  it  considers  ways  in  which 
physician-patient  communication  is  being  affected  by  recent  changes  in  the  health  care  system.  Sug- 
gestions for  medical  education  and  for  the  structure  of  primary  and  specialty  patient  care  are  offered. 
(DiMatteo  MR.  The  role  of  the  physician  in  the  emerging  health  care  environment.  West  J Med  1998;  168:328-333) 


National  and  international  surveys  conducted  in  the 
early  1990s  have  suggested  that  Americans  are 
less  than  enthusiastic  about  their  health  care  system. 
The  US  has  the  highest  level  of  health  care  spending 
per  person  in  the  world,  but  it  reports  the  lowest  level 
of  health  care  system  satisfaction.'  In  one  survey,  only 
one-quarter  of  Americans  responded  that  the  health 
care  system  works  even  reasonably  well.^  Another  sur- 
vey pointed  to  significant  dissatisfaction,  with  over 
70%  of  respondents  rating  the  American  health  care 
system  as  fair  or  poor.^ 

In  contrast  to  these  findings,  fully  88%  of  surveyed 
Americans  are  satisfied  with  the  quality  of  care  they 
receive  from  their  own  personal  physicians.^  Individual 
practitioners  are  generally  rated  higher  than  the  profes- 
sion they  represent.  Research  attempting  to  resolve  these 
apparently  contradictory  findings  has  provided  some 
insights  into  what  Americans  want  and  need  from  their 
physicians  and  how  they  view  physicians’  roles.  One 
study  simultaneously  surveyed  Americans’  evaluations 
of  the  health  care  system,  the  profession  of  medicine, 
and  their  personal  physicians.^  The  majority  of  respon- 
dents had  only  a moderate  amount  of  confidence  in  the 
medical  profession,  with  less  than  30%  expressing  a 
great  deal  of  trust  or  confidence  in  doctors  in  general. 
Most  respondents,  however,  rated  their  own  personal 
physicians  quite  high.  Furthermore,  there  was  a signifi- 
cant positive  relationship  between  ratings  of  the  medical 
profession  and  ratings  of  personal  physicians.  Respon- 
dents who  had  the  most  confidence  and  trust  in  their 
own  doctors  gave  the  highest  ratings  to  the  medical  pro- 


fession. This  research  suggests  the  possibility  that 
Americans’  feelings  about  the  profession  of  medicine 
may  be  influenced  strongly  by  their  relationships  with 
their  own  personal  physicians  and  by  the  quality  of  the 
interactions  they  have  with  them. 

In  our  research  on  public  perceptions  of  physicians’ 
roles,  we  examined  what  people  want  from  physicians.'' 

In  a nationwide  random  sampling  of  respondents,  ques- 
tions were  asked  about  the  expected  role  of  the  physician 
in  caring  for  patients,  and  respondents  were  asked  to  eval- 
uate the  performance  of  their  own  personal  physicians. 

This  work  began  in  the  early  1990s,  when  The  Pew 
Health  Professions  Commission  developed  17  practition- 
er competencies  reflecting  a shifting  trend  in  medical 
care  toward  a more  community-based  approach.  In  this 
approach,  patients  are  expected  to  be  more  active  in  their  i 
health  care,  and  issues  of  cost  are  taken  into  considera- 
tion when  making  treatment  decisions.  For  medical  edu-  ' 
cation  to  reflect  the  perceived  needs  of  communities,  it 
was  deemed  imperative  to  identify  which  physician  com-  ^ 
potencies  would  be  considered  to  be  most  important  by 
patients.  In  spring  of  1991,  a Harris  survey  examined  the 
importance  of  various  competencies  to  medical  practi- 
tioners.^-^ In  1992,  a nationwide  survey  of  households 
was  conducted.  Of  the  640  respondents,  63%  were 
women  and  the  average  age  was  42.6  years.  Respondents 
were  asked  what  they  thought  about  the  importance  of 
seven  of  the  previously  developed  competencies.'*  The 
following  competencies  were  studied:  diagnosing  and 
treating  illness,  communicating  with  the  patient,  con- 
ducting practices  ethically,  cooperating  with  other  health 
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professionals,  promoting  preventive  care,  using  technol- 
ogy correctly,  and  considering  costs  to  the  patient. 

While  all  of  these  competencies  were  rated  as 
important,  three  received  the  highest  ratings:  diagno- 
sis and  treatment,  communication,  and  ethical  con- 
duct. When  respondents  to  the  survey  rated  their  own 
physicians,  however,  those  physicians  were,  for  the 
most  part,  not  rated  highest  on  these  components  of 
care.  Physicians  received  their  highest  ratings  on  ethical 
conduct  and  cooperation  with  other  health  profession- 
als, but  they  received  their  lowest  ratings  on  commu- 
nication with  patients  and  on  consideration  of  the  cost 
of  treatment  to  patients.  Note,  then,  that  although 
respondents  considered  communication  to  be  one  of 
the  three  most  important  skills  for  physicians  to  have, 
they  rated  their  own  physicians  lowest  on  communica- 
tion in  comparison  to  other  skills.  The  physician’s  age 
and  gender  did  not  affect  ratings,  nor  did  the  congru- 
ence or  lack  of  congruence  between  physician  and 
patient  gender.  It  was  also  found  that  patients’  and 
physicians’  ratings  were  nearly  identical,  suggesting 
that  in  the  role  of  the  physician,  patients  and  physi- 
cians value  the  same  things.^-^ 

There  are  several  important  implications  of  these  find- 
ings. Respondents  saw  their  physicians  as  most  lacking 
in  communication  skills  and  in  sensitivity  to  the  costs  of 
treatment  for  patients.  Because  respondents’  evaluations 
of  the  entire  medical  profession  were  strongly  influenced 
by  their  associations  with  and  the  quality  of  care  provid- 
ed by  their  physicians,  the  importance  of  individual 
providers’  attention  to  communication  and  the  cost  of 
care  to  patients  appears  to  be  paramount.  Finally,  this 
research  did  not  find  that  patients  enrolled  in  health 
maintenance  organizations  (HMOs)  were  any  less  or  any 
more  satisfied  with  any  aspect  of  the  care  they  were 
receiving  than  those  not  enrolled  in  HMOs. 

Research  on  physicians’  and  patients’  views  of  the 
physician’s  role  suggests  that  there  is  considerable  con- 
gruence. Physicians’  beliefs  about  what  matters  in  patient 
care  are  very  similar  to  patients’  beliefs:  technical  skill, 
ethical  conduct,  and  effective  communication  are  impor- 
tant, and  attention  to  the  cost  implications  for  patients  is 
critical.  There  is  a discrepancy,  however,  between  what  is 
important  to  a patient  and  how  well  their  physicians  are 
fulfilling  their  needs.  Communication,  attention,  and  sen- 
sitivity to  cost  are  important  to  patients  but  tend  not  to  be 
highly  characteristic  of  their  physicians. 

These  findings  suggest  some  important  implications 
for  medical  education.  Certain  skills  of  effective  com- 
munication are  necessary  for  good  medical  care,  and 
there  should  be  clear  focus  on  and  attention  to  this  arena 
at  all  levels  of  medical  education — from  premedical 
preparation  to  continuing  medical  education  for  physi- 
cians in  practice.  Physicians  will  need  adaptive  skills  in 
a broad  spectrum  of  areas,  particularly  in  communica- 
tion. From  the  maintenance  of  practice  to  the  prevention 
of  disease  to  the  enhancement  of  patients’  treatment  out- 
comes, communication  is  essential  to  the  effective  deliv- 
ery of  health  care. 


The  Role  of  Effective  Communication 

Based  on  over  three  decades  of  social  science  research 
about  physician-patient  interaction,  there  is  considerable 
evidence  for  the  importance  of  effective  communication 
in  medical  practice.  Most  medical  care  in  the  United 
States  takes  place  in,  or  is  initiated  from,  the  private  con- 
sultation between  physician  and  patient.  Limitations  in 
communication,  however,  often  prevent  patients’  access 
to  essential  medical  and  preventive  health  information, 
active  participation  in  health  care  decisions,  and  appro- 
priate adherence  to  medical  recommendations. 

What  is  known  about  the  medical  visit  is  based  on 
research  that  has  involved  recording  (by  standardized 
observation,  audiotape,  or  videotape)  and  painstakingly 
analyzing  thousands  of  medical  care  visits.  This 
research  demonstrates  that  physician-patient  communi- 
cation is  sometimes  so  poor  that  half  of  patients  leave 
their  doctors’  offices  not  knowing  what  they  have  been 
told  and  what  they  are  supposed  to  do  to  take  care  of 
themselves.’  Physicians  often  use  medical  terms  that 
patients  do  not  understand,  and  patients  may  be  too 
intimidated  and  lack  sufficient  skill  to  articulate  their 
questions.  Although  most  diagnoses  in  primary  care 
medicine  can  be  made  by  taking  a complete  history  and 
listening  to  what  patients  have  to  say,  research  shows 
that  physicians  spend  very  little  time  listening  to  their 
patients  and  limit  patients’  transmittal  of  information.’ 

More  than  90%  of  patients  highly  value  having  as 
much  information  as  possible  from  their  physicians  and 
want  to  know  about  potential  risks  and  alternatives  to 
treatment  recommendations.  Such  information,  however, 
is  often  not  forthcoming  from  their  physicians.*-^  In  one 
study,  analyses  of  medical  visits  that  averaged  20  minutes 
found  that  less  than  one  minute  was  spent  giving  patients 
any  information  at  all.'®  Observations  of  physician-patient 
interactions  show  that  physicians  often  discourage  voic- 
ing of  concerns  and  expectations,  as  well  as  requests  for 
information."  The  influence  of  physicians’  behavior  and 
the  character  of  the  physician-patient  relationship  make  it 
extremely  difficult  for  patients  to  assert  their  needs  for 
information  and  explanations.  Disempowered,  they  may 
be  unable  to  achieve  their  health  goals.  Further,  poor  com- 
munication compromises  the  confidence  that  Americans 
have  in  the  medical  profession. 

Lack  of  sufficient  explanation,  poor  patient  under- 
standing, and  lack  of  consensus  between  physician  and 
patient  lead  to  therapeutic  failure.  An  average  of  40%  of 
patients  in  the  US  fail  to  adhere  to  the  recommendations 
they  have  received  from  their  physicians  for  appropriate 
care,  a serious  problem  known  in  the  medical  literature 
as  “patient  noncompliance.’’  Noncompliance  consists  of 
such  actions  as  failing  to  take  antibiotics  correctly,  for- 
getting to  take  hypertension  medication,  and  continuing 
dangerous  and  unhealthy  lifestyles.”  By  failing  to 
adhere,  many  patients  becom.e  sicker;  their  physicians 
change  their  treatments  (such  as  increasing  drug 
dosages)  and  are  misled  about  the  correct  diagnosis.  The 
time  and  money  spent  on  the  medical  visit  can  be  wast- 
ed when  communication  is  ineffective. 
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Recent  Changes  in  the  Role  of  the  Physician 

Over  the  past  several  decades,  there  has  been  consid- 
erable interest  among  social  scientists  in  examining  the 
roles  of  physicians  and  patients  compared  to  one  another. 
In  the  1950s,  sociologist  Talcott  Parsons  argued  that 
physician  authority  was  paramount  in  making  decisions 
about  patients’  lives. Such  authority  was  acceptable  to 
Americans  in  light  of  the  post-World  War  II  explosion  of 
medical  effectiveness,  and  medicine  was  seen  as  a “mira- 
cle-working” profession.  Few  patients  questioned  or  chal- 
lenged their  physicians  (and  their  cohorts,  who  are  now 
elderly,  continue  to  defer  to  physician  authority  more  than 
other  age  groups).  By  the  1970s,  many  patients  began  to 
see  themselves  as  consumers  and  challenge  physician 
authority,  insisting  on  self-determination. Some  have 
turned  completely  from  medicine  to  alternative  practi- 
tioners. By  some  estimates,  fully  one-third  of  the  US  pop- 
ulation uses  alternative  health  practitioners  instead  of  or 
in  addition  to  allopathic  physicians  for  the  treatment  of 
(most  often)  chronic  ailments.'^  Patients  cite  the  effec- 
tiveness of  alternative  practitioners’  communication,  their 
understanding  of  patients  as  people,  and  their  focus  on  the 
quality  of  life  as  some  of  the  most  important  reasons  for 
seeking  alternative  health  care. 

The  consumer  orientation  in  the  United  States  fos- 
tered a general  awareness  of  the  importance  of 
patients’  involvement  in  issues  of  their  own  health  and 
health  care.  For  all  the  potential  effectiveness  of  medi- 
cine, the  absence  of  patient  involvement  has  con- 
tributed to  poor  medical  decisions  in  which  patients 
have  been  exposed  to  treatments  that  failed  to  meet 
their  needs  or  that  were  associated  with  more  risk  of 
harm  than  potential  benefit.  Studies  consistently  show 
that  the  best  medical  outcomes  occur  when  patients  are 
fully  informed  and  involved  in  decisions  about  their 
care — in  which  they  are  educated  and  active  con- 
sumers. Involved  patients  are  also  more  adherent  to 
medical  recommendations  that  have  been  jointly  decid- 
ed on,  and  they  are  more  responsible  for  their  health- 
related  behaviors  (such  as  exercise,  smoking  cessation, 
and  dietary  modification).'^ 

A prominent  issue  in  the  new  era  of  managed  care  is 
that  of  the  erosion  of  trust  in  the  physician-patient  rela- 
tionship.'’ Recent  changes  in  the  physician’s  role  in 
response  to  the  requirements  of  managed  care  payers 
are  potentially  problematic  for  the  physician-patient 
relationship.  Many  physicians  and  patients  complain 
that  their  time  together  is  more  limited  than  ever,  and  at 
worst,  patients  see  their  physicians  as  agents  of  a 
bureaucracy,  intent  on  withholding  care  for  the  sake  of 
financial  profit.  In  such  an  environment,  building  trust 
is  a significant  challenge.  Given  the  central  role  of  trust 
in  the  physician-patient  relationship,  it  is  more  impor- 
tant than  ever  to  train  physicians  to  build  trusting  rela- 
tionships with  their  patients  through  concern  with  the 
patient  as  a person,  emphasis  on  the  patient’s  quality  of 
life,  collaborative  decision  making,  partnering  between 
physician  and  patient,  and  supportive  verbal  and  non- 
verbal communication. 


The  managed  care  revolution  can,  in  another  way, 
present  a potential  opportunity  to  have  a positive  and 
lasting  impact  on  the  way  that  medicine  is  practiced  and 
care  is  provided  for  patients.  In  fee-for-service  struc- 
tures, physicians  are  reimbursed  for  doing  things  to 
patients — that  is,  providing  services  such  as  treatments, 
diagnostic  tests,  and  surgeries.  Physician-patient  verbal 
communication  is  not  reimbursed  and  runs  the  risk  of 
being  dispensed  with  entirely.  In  the  ideal  managed  care 
environment,  the  goal  is  to  keep  patients  healthy  while 
reducing  the  cost  of  services.  This  is  a goal  that  can  be 
accomplished  with  efficient,  effective  communication  in 
such  realms  as  history-taking  and  patient  instruction  and 
by  modifying  patient  lifestyle.  Quality  communication 
between  physician  and  patient  is  likely  to  result  in 
greater  patient  responsibility  and  adherence,  earlier 
detection  of  problems,  better  prevention  of  medical 
crises  and  expensive  intervention,  higher  quality  out- 
comes, and  overall  lower  costs  of  care. 

The  Physician's  Role  in  an  Emerging  Health 
Care  System 

Before  suggesting  an  assignment  of  roles  to  any  one 
health  professional,  it  will  be  helpful  to  examine  the  nec- 
essary elements  of  providing  effective  care  to  patients. 
Responsibility  for  the  various  elements  can  be  divided 
among  primary  care  physicians,  specialists,  and  ancil- 
lary health  care  providers  in  many  possible  configura- 
tions. More  important  than  the  assignment  of  individual 
duties  is  the  recognition  that  certain  elements  of  patient 
care  are  essential  to  effective  treatment,  and  that  these 
elements  might  best  be  provided  by  a health  care  team 
that  is  working  together  in  an  effective  manner. 

The  provision  of  health  care  ranges  from  primary  pre- 
vention to  the  management  of  terminal  illness,  with  con- 
siderable range  between  the  extremes.  When  a patient  is 
in  good  health,  preventive  life  style  adjustments  (smoking 
cessation,  low-fat  diet,  sun-screen  and  safety-belt  use, 
etc.)  are  centrally  important  elements  of  care.  As  health 
professionals  learn  about  a patient’s  psychological  func- 
tioning, life  experiences,  and  current  life  situation,  more 
effective  behavioral  methods  can  be  instituted  to  assist  the 
patient  in  establishing  a health-promoting  life  style. 
Screening  (such  as  a regular  mammography)  also  requires 
an  effective  therapeutic  relationship,  helping  the  patient  to 
be  adherent  and  committed  to  regular  follow-up. 

When  the  patient  presents  with  a troublesome  symp- 
tom, ideally  a relationship  has  been  established  between 
health  care  professional  and  patient  so  that  the  health 
care  professional  can  assess  the  symptoms  in  context. 
What  is  the  patient’s  habitual  response  to  pain?  Is  emo- 
tional distress  at  the  root  of  the  complaint,  or  is  the 
patient  typically  stoic,  suggesting  a potentially  serious 
problem?  Knowing  something  about  a patient’s  usual 
style  of  functioning  can  be  essential  in  assessing  his  or 
her  condition,  taking  an  effective  history,  and  establish- 
ing possibilities  for  diagnosis.'*  Open  discussion,  frank- 
ness in  the  patient’s  expression  of  concerns,  acceptance. 
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and  support  by  the  physician  are  critical  to  the  provision 
of  quality  medical  care. 

Recommendations  for  treatment  must  develop  from 
collaborative  discussion  between  physician  and  patient, 
taking  into  account  not  only  the  patient’s  physical  find- 
ings but  also  his  or  her  expectations,  outcome  preferences, 
level  of  acceptance  of  risk,  and  costs  associated  with  the 
treatment  recommendation.  These  costs  encompass  not 
only  monetary  charges,  but  interference  with  daily 
responsibilities  such  as  work  and  child  care  as  well  as 
symbolic  features  such  as  assaults  to  the  patient’s  sense  of 
self.  Choices  among  care  options  need  to  be  made  collab- 
oratively  between  a health  care  professional  and  his  or  her 
patient  to  maximize  patient  adherence  and  to  assure  the 
best  outcomes  for  the  patient’s  quality  of  life.''^ 

When  the  patient  has  a serious  illness,  choices  about 
the  management  of  that  condition  should  depend  upon 
the  patient’s  and  the  family’s  values.  Choices  regarding 
end-of-life  decisions  would  ideally  generate  from  dis- 
cussion among  the  physician,  the  patient,  and  the  fami- 
ly. Health  care  professionals  closest  to  the  family  would 
be  the  ideal  facilitators  of  the  decisions  and  coordinators 
of  the  care  delivered  by  specialists.  A critically  impor- 
tant element  of  medical  practice  involves  coordinating 
all  elements  of  care  delivered  to  the  patient  to  ensure 
that,  for  example,  diagnostic  tests  are  not  unnecessarily 
repeated,  appropriate  choices  are  made  regarding  home 
care,  the  patient’s  dignity  is  maintained,  and  the  family 
is  able  to  provide  effective  support  and  to  be  supported 
themselves.  This  element  of  care  would  involve  the 
availability  of  a “clearinghouse”  for  information  to  the 
patient  and  his  or  her  family  and  translation  of  recom- 
mendations by  specialists  into  “quality  of  life”  terms  to 
which  patients  and  their  families  can  relate.  A knowl- 
edgeable, supportive  physician  needs  to  be  an  advocate 
for  the  patient  and  family  in  choices  among  various 
avenues  for  treatment  by  emphasizing  patient  prefer- 
ences and  expectations  and  by  guarding  the  patient’s 
quality  of  life,  autonomy,  and  dignity. 

Certainly,  no  one  health  care  professional  can  fulfill 
all  necessary  elements  of  the  health  care  role  outlined 
above.  These  elements  require  a health  care  team,  com- 
posed of  physicians  and  allied  health  professionals.  Of 
course,  because  teamwork  is  not  acquired  naturally,  sup- 
port from  experts  on  team-building  and  organizational 
facilitation  may  be  needed.  A critically  important  role  of 
the  primary  care  physician  and  staff  is  to  build  the  kind 
of  team  that  can  provide  the  comprehensiveness  of  care 
described  above. 

The  role  of  the  specialty  physician  should  be  defined 
not  so  much  in  terms  of  training  and  specialty  identifi- 
cation, but  rather  in  terms  of  function  with  the  patient. 
One  model  for  a physician  who  is  trained  as  a specialist 
might  be  to  carry  out  the  activities  and  roles  identified 
above  in  terms  of  fully  caring  for  the  patient  as  a person 
with,  perhaps,  additional  emphasis  on  a particular  chron- 
ic and  possibly  debilitating  condition.  A second  model 
might  instead  involve  the  specialist  as  a consultant  to  the 
primary  care  physician,  solving  the  more  complex,  spe- 


cialized clinical  puzzles  in  the  care  of  the  patient  and 
leaving  the  more  comprehensive  care  of  the  patient  as  a 
person  to  the  primary  care  team.  The  specialist  in  this 
second  model  would  have  access  to  the  latest  technical 
knowledge  and  expertise  and  would  educate  the  primary 
care  physician  in  long-term  maintenance  and  care  of  the 
patient  within  the  guidelines  for  total  patient  care  out- 
lined above.  The  specialist  operating  in  this  second 
model  would  provide  input  regarding  the  complex  qual- 
ity of  life  decisions  made  by  the  primary  care  physician 
in  collaboration  with  the  patient.  After  decisions  are 
made  that  take  into  account  the  complexities  of  patients’ 
lives,  values,  and  preferences,  the  specialist  may  act  to 
implement  these  interventions  (surgery,  for  example).  In 
the  second  model,  the  specialty  physician  also  needs  to 
develop  strong  skills  for  communicating  with  patients, 
patients’  families,  and  other  medical  professionals.  One 
would  expect,  however,  that  in  this  second  model,  the 
specialist  can  rely  on  some  of  the  skills  of  the  primary 
medical  team  and  thus  concentrate  somewhat  more  on 
the  very  technical  aspects  of  medicine. 

It  should  be  recognized  that  dealing  effectively  with 
the  psychosocial  complexities  of  patient  care  is  as  much 
a scientific  undertaking  as  any  other  intervention  in 
medical  care.  Effective  choices  about  communicating 
with  patients,  making  collaborative  decisions,  and 
assessing  and  promoting  quality  of  life  need  to  be  based 
upon  scientific  research  and  empirical  inquiry,  just  as 
choices  of  medications  and  technical  procedures  are. 

Ideally,  there  should  be  many  scientific  and  research 
aspects  to  the  physician’s  role.  A physician  should  think 
and  act  as  a scientist,  formulating  hypotheses  regarding 
each  clinical  puzzle  that  is  faced,  collecting  unbiased 
data,  and  sorting  through  these  data  in  light  of  the  mas- 
sive scientific  medical  literature.  Unfortunately,  the  exi- 
gencies of  community  medical  practice  challenge  the 
implementation  of  such  a scientific  approach.  Communi- 
ty (nonacademy  based)  medical  practice  may  become 
based  more  upon  habit  and  community  standards  and  as 
such  may  lead  to  inappropriate  use  of  services. Ideally, 
when  making  clinical  decisions,  practicing  physicians 
will  be  consulting  databases  that  do  the  following:  guide 
them  through  the  literature;  summarize  clinical  appropri- 
ateness parameters;  help  with  the  complexities  of  deci- 
sion making;  summarize  the  latest  unpublished  findings, 
ongoing  research  programs,  and  clinical  trials;  provide 
training  in  human  behavior,  including  patient  adherence, 
preventive  medicine,  and  life  style  modification;  and  pro- 
vide extensive  patient  education  materials.  Such  databas- 
es could  be  developed  from  corporate  and  academic 
partnerships,  and  use  in  community  medical  practices 
would  ideally  be  widespread. 

Communication  within  medical  teams  and  communi- 
cation with  patients  can  be  enhanced  by  the  use  of  com- 
munication specialists,  who  train  physicians  and  provide 
them  with  valuable  tools  for  effective  information  man- 
agement and  exchange,  trust  and  relationship  building, 
optimization  of  clinical  reasoning,  and  avoidance  of 
cogitive  biases  in  decision  making.  Physicians’  skills  in 


332  W)M,  May  1998— Vol  168,  No.  5 


diagnosis  and  treatment  and  their  practices  in  general 
can  benefit  enormously  from  training  in  communication 
and  caring  for  the  patient  as  a whole  person.  Furthermore, 
the  therapeutic  relationship  often  requires  physician 
training  in  cultural  awareness  and  sensitivity.  Physicians 
should  ideally  be  proficient  in  at  least  one  language  in 
addition  to  English,  and  should  be  well  versed  in  rele- 
vant cultural  issues. 

The  Role  of  University-based  Medical  Education 
Centers  in  Medical  Practice 

The  strongest  possible  argument  can  be  made  for  the 
active  involvement  of  university-based  medical  educa- 
tion centers  in  effecting  changes  in  the  roles  of  physi- 
cians and  the  practice  of  medicine.  Research  and  clinical 
faculty  of  these  universities  should  function  actively  as 
opinion  leaders  in  the  wide  geographic  areas  in  which 
they  are  located.  Their  faculty  should  be  actively 
involved  in  guiding  the  establishment  of  and  adherence 
to  parameters  of  practice  in  medical  communities  by 
means  of  professional  societies  and  as  medical  leaders  in 
managed  care  organizations.  Standards  of  practice  at 
university  medical  centers  should  be  promoted  as  the 
standards  of  practice  for  area  communities;  these  stan- 
dards should  include  not  only  diagnostic  and  treatment 
measures  but  also  such  patient-centered  issues  as  quali- 
ty of  life  assessment,  communication,  effective  decision 
analysis,  and  end-of-life  care.  There  should  be  a very 
strong  presence  of  the  university  medical  centers  in  con- 
tinuing medical  education.  Faculty  should  develop 
research  collaborations  with  traditionally  influential 
entities  such  as  pharmaceutical  corporations,  maintain- 
ing their  intellectual  autonomy  but  having  an  apprecia- 
ble influence  on  the  practice  of  medicine  nationally. 

In  sum,  faculty  whose  research  and  practice  con- 
tribute to  the  understanding  of  the  practice  of  medicine 
in  its  broadest  form  should  not  remain  in  an  “ivory 
tower;”  rather,  they  should  maintain  significant  visibili- 
ty in  the  community  of  medical  practice. 

Medical  Education 

Medical  education  has  traditionally  emphasized 
physician  authority  and  strictly  deemphasized  patient 
autonomy.  This  should  change.  Studies  of  physician 
training  have  found  that  medical  students’  skills  related 
to  talking  with  patients  actually  decline  as  their  medical 
education  progresses,  and,  over  time,  physicians-in- 
training  tend  to  lose  their  grasp  on  their  patients’  total 
picture  of  health.^'  Furthermore,  the  emotional  and 
physical  brutality  of  medical  training,  particularly  during 
internship  and  residency,  fosters  at  best  the  suppression 
of  empathy  for  patients  and  the  substitution  of  technique 
and  procedure  for  talk,  and  at  worst  bad  feelings  for  and 
derision  of  patients. 

Changes  in  medical  education  are  necessary  to  pro- 
duce physicians  capable  of  fulfilling  the  complex  roles 
demanded  of  them  in  today’s  health  care  environment. 
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First  of  all,  there  should  be  serious  consideration  of  train- 
ing models  such  as  the  “New  Pathway”  program  at  Har- 
vard University,  in  which  diagnosis  and  treatment  are 
taught  within  the  context  of  patient  problems,  and  med- 
ical students  are  taught  throughout  their  four  years  to 
treat  patients  in  the  context  of  patients’  lifestyles,  fami- 
lies, jobs,  cultures,  and  social  systems.  Such  a program 
needs  to  have  an  emphasis  on  effective  communication, 
social  skills  training,  language  fluency,  and  cultural 
awareness.  Short  of  a complete  change  in  the  structure  of 
training,  considerable  curriculum  development  time 
should  be  devoted  to  psychosocial  issues  in  medical 
practice  (for  example,  trust  and  relationship  building, 
patient  adherence,  stress,  coping,  challenges  of  serious 
illness,  death,  and  dying).  Medical  training  (whether  for 
primary  care  or  specialty  training)  should  incorporate 
three  things  at  all  levels  and  in  all  aspects  of  learning:  an 
unambiguous  emphasis  on  the  patient  as  a person,  and  as 
an  autonomous  and  equal  participant  in  medical  deci- 
sions; training  of  the  highest  quality  in  effective  commu- 
nication with  patients  and  in  the  recognition  and  effective 
management  of  the  psychosocial  aspects  of  patient  care, 
and  a clear  and  unambiguous  focus  on  the  physical  and 
emotional  well-being  of  physicians-in-training.  Physi- 
cians-in-training  should  have  taught  to  them,  and  mod- 
eled for  them,  a collaborative  approach  to  patient  care, 
with  respect  for  the  human  body,  mind,  and  spirit. 


Conclusion 


The  role  of  physicians  in  today’s  health  care  environ- 
ment is  changing  in  some  predictable  ways.  It  has  been 
known  for  decades  that  communication  and  care  of  the 
patient  as  a person  are  essential  elements  to  achieving 
good  health  care  outcomes.  Collaborative  decision  mak- 
ing, with  physicians  and  patients  participating  as  part- 
ners, is  becoming  clearly  essential  to  the  achievement  of 
patients’  goals  and  the  attainment  of  life,  to  the  extent 
possible,  as  the  patient  would  prefer  to  live  it. 

Surveys  tell  us  that  patients  want  physicians  who  can 
skillfully  diagnose  and  treat  their  sicknesses  as  well  as 
communicate  with  them  effectively.  Research  clearly 
demonstrates  that  effective  communication  is  indispensi- 
ble  to  successful  diagnosis  and  treatment.  Furthermore, 
patients  want  their  personal  values  and  preferences  to  be 
respected,  and  they  want  to  be  active  participants  in  their 
health  care. 

It  is  essential  that  medical  education  produce  physi- 
cians who  can  deal  effectively  with  a broad  range  of  psy- 
chosocial issues  presented  to  them  in  patient  care.  In 
addition  to  recommendations  for  screening  and  primary 
prevention,  physicians  need  to  help  patients  to  modify 
their  behavior,  make  choices  among  multiple  care  alter- 
natives, and  cope  with  deteriorations  in  their  health  sta- 
tus, as  well  as  the  “challenges  to  meaning”  that  those 
events  entail. 

There  is  evidence  from  research  that  such  expansion 
of  the  physician’s  role  can  result  in  some  startlingly  pos- 
itive outcomes.  In  various  studies,  patients  have  been 
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given  information,  trained  in  the  skills  necessary  to 
request  infonnation  during  the  medical  visit,  and  taught 
to  negotiate  solutions  with  their  physicians  and  take 
responsibility  for  decisions  about  their  own  care.^^  In 
other  studies,  the  structure  of  the  medical  interaction  has 
been  arranged  to  force  communication  and  joint  decision 
making  (such  as  having  patients  and  their  physicians 
coauthor  medical  charts).'"^  The  results  of  these  interven- 
tions show  that  patients  have  become  much  more  active, 
asked  more  questions,  been  more  satisfied  with  their 
care,  had  much  greater  alleviation  of  their  symptoms  and 
have  more  improvement  in  their  overall  medical  condi- 
tions, less  distress  and  concern  about  their  illnesses, 
greater  sense  of  control  over  their  health  and  their  lives, 
better  adherence  to  (the  jointly  decided-on)  treatment, 
and  more  positive  expectations  for  their  health. 
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Continuing  Medical  Education:  Past,  Present,  Future 

CHARLES  E.  LEWIS,  MD,  Los  Angeles,  California 


Medical  education  can  be  divided  into  three  segments:  undergraduate,  graduate,  and  continuing.  Of 
these,  continuing  medical  education  (CME)  clearly  takes  place  for  the  longest  time — if  the  practicing 
physician  is  to  employ  recent  scientific  developments  that  translate  into  optimal  practice.  Our  assign- 
ment was  to  examine  the  past,  present,  and  future  of  CME.  We  evaluated  what  forms  it  has  taken  and 
what  forms  it  may  take.  We  also  include  a review  of  the  evidence  of  its  impact. 

(Lewis  CE.  Continuing  medical  education:  past,  present,  and  future.  West  J Med  1998;  168:334-340) 


Our  task  began  by  conducting  a literature  review  of  all 
articles  under  the  heading  “CME”  listed  in  the  Med- 
line from  1960  to  1996.  It  was  soon  evident  that  this  rep- 
resented an  enormous  volume  of  literature.  To  reduce  the 
task  to  a manageable  level,  the  review  began  with  1996, 
followed  by  all  published  articles  every  previous  third 
year — 1993,  1990,  1987,  and  so  on.  The  total  output  of 
this  effort  was  over  2,000  citations,  or  over  250  articles 
per  year  (in  all  languages).  To  reduce  the  size  of  this  task 
and  to  focus  on  its  objectives,  all  those  published  in  peer- 
review,  “respected  medical  journals,”  (such  as  The  New 
England  Journal  of  Medicine,  Lancet,  and  so  forth)  were 
identified  for  full  examination.  No  effort  was  made  to 
draw  a random  sampling  of  some  percent  of  articles  in 
each  of  these  years,  but  rather  to  select  articles  published 
in  English  that  appeared  in  peer-reviewed  journals  whose 
titles  suggested  they  were  relevant  to  the  task. 

An  arbitrary  decision  was  made  to  fulfill  the  assign- 
ment by  dividing  these  articles  for  review  into  those 
published  prior  to  the  current  decade — from  1960-1990, 
defined  as  “the  past” — and  those  from  the  beginning  of 
this  decade  to  the  date  of  our  study — 1990  to  1996, 
defined  as  “the  present.” 

The  Past 

A review  of  the  more  than  fifty  articles  examined 
from  “the  past”  led  to  the  conclusion  that  these  articles 
could  be  classified  into  four  categories.  The  first  and 
most  prevalent  category  included  publications  that 
focused  on  continuing  medical  education  for  “X,”  where 
X was  either  a disorder,  a procedure,  or  some  type  of 
health  problem.  These  are  content  oriented  and  focus  on 
what  should  be  done  as  state-of-the-art  practice. 

The  second  category,  in  terms  of  frequency,  related  to 
the  pedagogical  strategy  employed — lecture,  small 


group  seminar,  television,  and  so  on.  A third  category 
relates  to  the  relationship  of  continuing  medical  educa- 
tion to  recertification  or  reexamination  for  maintenance 
of  licensure.  Finally,  a cluster  of  articles  focused  on 
evaluations  of  the  impact  of  these  programs  on  the 
desired  outcomes  of  improved  practice  or  behavior 
changes  by  physicians. 

A few  examples  of  the  latter  category  Evidence  of 
Impact  will  be  provided.  An  article  by  Mock  and  col- 
leagues' examined  the  television  programs  produced  by 
the  University  of  California  at  San  Francisco  entitled 
“This  Moment  In  Medicine”  as  well  as  their  impact. 
Methods  used  for  assessment  included  interviews  with 
selected  physicians  and  questionnaires.  The  authors 
concluded  that  all  of  the  evaluations  were  impaired  by 
“serious  depletions  of  the  sample”;  in  other  words, 
physicians  simply  did  not  respond  to  questionnaires 
seeking  information  on  changes  in  fund  of  information, 
and  so  on.  They  concluded  that  the  programs  did  not 
result  in  any  consistent,  readily  measurable  changes.  As 
part  of  a series  on  CME  published  in  the  Medical  Jour- 
nal of  Australia,  Ward^  reviewed  the  approaches  to  eval- 
uation of  these  efforts — such  as  attendance  at  sessions, 
satisfaction,  and  chart  audits — and  concluded  that  “there 
must  be  wider  use  of  randomized  control  studies  in  pro- 
gram evaluation.” 

An  example  of  one  approach  to  evaluating  a focused 
CME  program  examined  the  impact  of  a single  lecture  on 
the  use  of  a hemaglutination-inhibition  test  for  mbella  anti- 
bodies.^ A chart  review  of  participants’  records  showed  a 
doubtful  impact  in  terms  of  the  numbers  of  such  tests 
ordered  before  and  after  the  lecture  by  those  attending. 

As  if  in  response  to  the  call  set  forth  by  Ward,  an 
article  published  in  the  New  England  Journal  of  Medi- 
cine in  1987  described  a randomized  controlled  trial  of 
CME.  The  trial  involved  16  family  physicians  who  did 


From  the  Center  for  Health  Promotion  and  Disease  Prevention.  UCLA  School  of  Public  Health  and  School  of  Medicine,  Los  Angeles.  California. 

Reprint  requests  to  Charles  E.  Lewis,  MD.  ScD.  Professor  of  Medicine,  Public  Health,  and  Nursing,  Center  for  Health  Promotion  and  Disease  Prevention.  UCLA 
School  of  Public  Health  and  UCLA  School  of  Medicine,  Box  951772,  Los  Angeles,  CA  90095-1772. 


lor 

lie: 

foi 


iti 


,V< 

Re 

t» 

re( 

Pn 

ilia 

"a 


0 


da 

ac: 


^ BOI 
s'  M 

mi 

ill' 

rei 

not 

em: 

nsi 

'rin! 

i 

'Ihi 

I 

'Vw 

ilie 

ftlV 

.-.i 


W)M,  May  1998— Vol  168,  No.  5 


CME:  Past,  Present,  Future — Lewis  335 


ABBREVIATIONS  USED  IN  TEXT 

AMA  = American  Medical  Association 
Cl  = continuous  improvement 
CME  = continuing  medical  education 
HMO  = health  maintenance  organization 
IPA  = independent  practice  association 
PPO  = preferred  provider  organization 
TQM  = total  quality  management 


or  did  not  receive  CME  written  materials  covering  clin- 
ical problems  commonly  seen  in  primary  care/  A test 
for  fund  of  information  confirmed  that  physicians  in  the 
experimental  group  did  learn  (gained  knowledge)  from 
the  packages;  however,  there  was  no  effect  on  the  over- 
all quality  of  care  provided,  as  reflected  by  their 
records. 

Turning  to  a different  category,  a 1979  editorial  in  the 
New  England  Journal,  “Recertification:  Will  We 
Retreat?”,  indicated  that  as  of  that  year,  22  specialty 
boards  had  committed  themselves  to  at  least  voluntary 
recertification,  but  only  the  American  Board  of  Family 
Practice  had  made  such  an  act  mandatory.^  It  suggests 
that  other  professional  societies  may  had  been  getting 
“cold  feet”  and  that  such  a movement  had  stalled. 

An  example  of  a more  philosophic  examination  of 
CME  from  the  1960s  to  the  present  by  O’Reilly  and 
colleagues^  described  early  CME  as  a form  of  remedi- 
al medical  education.  It  also  reported  that  the  more 
classical  approaches  to  CME  began  to  be  offered  by 
academic  health  centers  in  the  1950s  and  1960s.  It 
cited  Miller’  as  noting  that  CME  was  obsessed  with  the 
notion  that  exposure  to  “learned  physicians”  by  itself 
assures  learning  and  that  the  field  was  hampered  by 
misconceptions  about  the  relationships  between  teach- 
ing, learning,  and  the  processes  by  which  learning 
results  in  behavior  change.’ 

In  an  insightful  1979  article,  Lloyd  and  Abrahamson* 
noted  that  the  literature  carries  many  mixed  messages.  It 
emphasizes  CME  should  be  designed  to  affect  physi- 
cians’ performance  and  be  a continuous  process  occur- 
ring at  the  site  of  care,  rather  than  separate  from  it.  We 
will  discuss  this  in  more  detail  later  in  the  article. 

The  Present 

In  1994,  Browner  and  colleagues^  described  a ran- 
domized trial  of  a CME  program  designed  to  focus  on 
the  management  of  hypercholesterolemia.  Primary  care 
physicians  in  174  practices  were  assigned  to  three 
groups — a control  group,  an  experimental  group,  and  an 
intensive  experimental  group.  Those  in  the  intensive 
group  were  offered  supplemental  educational  materials, 
office  visits,  and  follow-up  seminars. 

After  18  months,  an  audit  was  made  of  13,099  med- 
ical records  from  the  140  practices  that  remained  in  the 
study.  There  were  no  significant  differences  among 
groups  in  screening  for  high-serum  cholesterol  or  com- 


pliance with  practice  guidelines.  In  patients  with  hyper- 
cholesterolemia, there  was  a trend  toward  a modest  ben- 
efit from  the  CME  intervention  in  terms  of  improved 
“compliance”  (as  reflected  by  changes  in  LDL  choles- 
terol levels).  There  was  a nonsignificant  difference 
among  the  groups,  with  23%  compliance  in  the  standard 
CME  group  and  27%  in  the  intensive  CME  group. 
Another  well-designed  study  failed  to  document  the  effi- 
cacy of  the  intervention.® 

In  the  present  set  of  non-randomly  .selected  articles, 
there  has  been  an  increased  number  that  focu.sed  on 
newer  educational  techniques,  such  as  “Techniques  for 
Distance  Learning,”''*  “Use  of  the  Computer,”"  and 
“The  Use  of  the  World  Wide  Web  to  Train  and  Certify 
Physicians  in  the  Safe  Use  of  Fluoroscopy.”'^  There  has 
also  been  a continuing  stream  of  philosophic  presenta- 
tions, such  as  C.  Everett  Koop’s  “Why  CME?”'"  and  a 
skeptical  look  at  the  relationship  between  CME  and  the 
pharmaceutical  industry.''* 

In  a more  speculative  study,  Tolanis'"  examined  the 
relationship  of  CME  use  to  an  earlier  phase  of  educa- 
tion— undergraduate  medical  education.  The  “lifelong 
learning”  habits  of  physicians  trained  at  a medical 
school  that  focused  on  problem-oriented  learning  were 
compared  to  those  from  a school  with  a more  tradi- 
tional curriculum.  The  results  suggested  that  differ- 
ences in  the  teaching  and  learning  methods  used  by  the 
two  undergraduate  curricula  did  not  exert  an  influence 
on  the  lifelong  learning  habits  of  respondents  to  the 
questionnaire. 

In  1992,  Davis  and  colleagues  reported  a review  of 
50  randomized  control  trials  of  CME.'^  They  were 
selected  with  several  criteria,  including  random  alloca- 
tion of  individual  or  groups  of  physicians;  a replicatable 
description  of  an  educational  activity;  and  at  least  50% 
of  the  physicians  participating  in  a follow-up,  with  ini- 
tial participation  by  at  least  75%  of  the  study  group. 

Their  classification  of  the  50  studies  they  analyzed 
was  based  on  modification  of  a model  suggested  by 
Green,'’  which  listed  four  categories  for  the  promotion 
of  behavior  change  in  health  promotion.  The  four  cate- 
gories included 

1 . Predisposing,  or  providing  information  (4  cases); 

2.  Enabling,  or  facilitating  the  desired  change  in 
the  practice  site  by  making  specific  changes  in 
organization  (26  cases); 

3.  Reinforcing,  or  providing  continued  reminders  or 
feedback  after  an  initial  exposure  (6  cases);  and 

4.  “Multipotential  intervening” — a combination  of 
categories  that  usually  included  all  of  the  other 
three  (14  cases). 

Fourteen  fell  into  the  last  category;  more  complex 
interventions  utilizing  multiple  methods  involving  all  of 
the  first  three  approaches  showed  significant  effects  in 
14  out  of  14  studies.  The  combination  of  providing 
information  and  changes  in  the  practice  setting  also  was 
successful  in  producing  changes  and  significant 
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improvements  in  physician  performance  in  18  of  26 
reported  cases  in  the  second  category. 

This  study  examined  the  effects  of  CME  on  physi- 
cians performance  and  patient  care  outcomes.  Several  of 
the  authors’  conclusions  follow: 

• Simple  mailed  materials  were  ineffective  by 
themselves. 

• Most  studies  using  printed  materials,  if  this  was 
the  full  nature  of  the  intervention,  were  negative 
or  inconclusive. 

• Workshops  or  small  group  discussions,  in  which 
no  explicit  attempt  was  made  to  facilitate  physi- 
cian performance  by  practice  of  strategies,  were 
inconclusive; 

• The  dissemination  of  clinical  policies  or  practice 
guidelines  alone  showed  no  effects. 

In  general,  however,  the  impact  of  the  intervening 
variable  (change  in  physician  practices),  was  infrequent- 
ly followed  by  improvement  in  health  care  or  patient 
outcomes — only  4 of  16  studies  that  assessed  outcomes 
showed  such  change.  The  authors  also  noted  an  increase 
in  interventions  such  as  individualized  chart  reviews, 
computer-generated  information,  and  complex  role-rein- 
forcing  activities  in  workshops  reported  after  1984. 

Davis  and  colleagues  conclude  that  there  is  apparently 
a direct  relationship  between  the  intensity  of  interven- 
tions and  the  number  of  studies  with  positive  outcomes. 
For  example,  workshops  that  provide  more  opportunity 
for  case  discussion  and  rehearsal  of  practice  behaviors 
are  considerably  more  effective  than  didactic  programs. 
Clearly,  effective  CME  requires  a great  deal  of  energy 
and  resources. 

A subsequent  article  in  the  same  issue  of  the  Journal 
of  the  American  Medical  Association  by  Wentz  and  col- 
leagues summarizes  the  number  of  AMA  sponsors 
approved  for  continuing  medical  education  over  the 
span  of  three  years,  from  1990  to  1992.'*  The  total  num- 
ber changed  from  480  to  491,  without  significant  alter- 
ation in  the  various  subcategories  of  sponsors. 

What  Has  Been  Learned 

One  of  the  many  observations  made  from  this  uneven 
historical  review  is  the  extent  to  which  the  terms  “needs 
assessment”  or  “felt  needs”  have  gradually  crept  into 
this  literature.  There  also  has  been  a growing  emphasis 
on  the  structure  of  CME  rather  than  its  content. 

What  do  we  know  about  adult  learning?  First,  learn- 
ing is  not  unidimensional.  That  is,  it  takes  place  in  sev- 
eral domains.  The  cognitive  domain  is  the  one  most 
frequently  observed,  based  on  how  often  the  transmis- 
sion of  information  or  facts  are  the  sole  focus  of  an 
educational  program.  There  is,  however,  a growing 
recognition  that  efforts  in  the  psychomotor  domain  and 
programs  designed  to  enhance  the  acquisition  of  skills 
require  a different  form  of  learning.  Using  an  analogy 
from  sports,  no  one  learns  to  broad  jump  by  reading 
about  it  or  hearing  a lecture  by  Jackie  Joyner-Kersey. 


Rather,  to  learn  this  skill,  one  goes  to  the  track  and 
practices  under  the  eyes  of  a competent  coach,  who 
provides  detailed  descriptions  of  deficits  in  the  learn- 
er’s behavior. 

The  most  interesting,  yet  frequently  ignored,  domain 
of  learning  is  the  affective  domain,  or  that  related  to  the 
emotional  set  or  feelings  of  the  learner.  The  affective 
domain  in  learning  generally  has  been  ignored.  But 
recently,  the  advent  of  HIV  infection  has  brought  into 
clear  focus  the  relation  among  these  various  domains. 
For  example,  in  order  to  teach  how  to  take  sexual  histo- 
ry, a cognitive  set  of  information  must  be  acquired,  such 
as  knowledge  of  the  questions  that  must  be  asked  in 
order  to  classify  an  individual’s  potential  risk  of  infec- 
tion. In  addition,  it  is  recognized  that  such  questions, 
given  their  sensitivity,  must  be  introduced  into  the  inter- 
view or  medical  history  with  the  skills  that  put  them  in 
context  and,  for  example,  reveals  the  importance  of  the 
questions  and  also  reassures  the  patient  regarding  the 
confidentiality  of  their  responses.  There  is  evidence, 
however,  suggesting  that  despite  knowledge  of  the  ques- 
tions and  demonstrated  skill  in  interviewing  techniques, 
male  physicians  who  are  homophobic  or  feel  anxious 
about  raising  sexual  issues — particularly  with  male 
patients  whose  sexual  preference  may  not  be  clear — are 
grossly  incompetent  in  terms  of  their  ability  and  will- 
ingness to  take  a sexual  history.'^ 

The  importance  of  an  environment  that  facilitates 
learning  has  also  become  apparent.  Learning  takes  place 
in  a variety  of  environments,  whether  the  lecture  hall  or 
the  wards,  but  in  each  of  these  environments  a meaning- 
ful context  for  the  learner  must  be  created.  There  has 
been  an  acceptance  that  active  participation  by  the  learn- 
er in  the  learning  process  is  essential  if  he  or  she  is  to 
acquire  the  ability  to  do  what  is  described.  Finally,  there 
is  also  a growing  recognition  of  the  role  of  evaluation 
and  feedback. 

To  briefly  summarize,  effective  CME  requires  the 
following: 

1 . A motivated  learner.  Learners  can  be  motivated 
by  either  tangible  incentives,  such  as  financial 
rewards  or  threats  of  decertification,  or  intangi- 
ble incentives,  such  as  professionalization 
(which  has  been  heavily  relied  on),  praise,  or  the 
possibility  of  embarrassment  among  ones  peers. 

2.  A competent  teacher  and/or  an  effective  inter- 
vention. Certainly  CME  efforts  must  be  conve- 
nient and  affordable;  they  must  also  be  in  context 
or  make  sense  to  the  learner.  As  in  all  forms  of 
education,  objectives  must  be  clear — for  exam- 
ple, asking  “What  is  it  you  are  supposed  to  be 
able  to  do  when  we  finish?”  Repetition  is  useful, 
as  is  a multipotential  intervention.  Also,  a rea- 
sonable evaluation  of  the  extent  to  which  a learn- 
er is  achieving  these  goals  with  feedback  to  the 
learner  is  extremely  important. 

3.  The  elimination  of  “structural  barriers”  to  the 
behavior  change  that  is  being  sought. 
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The  Future 

The  future  of  CME  is  closely  tied  to  the  future  of  the 
structure  of  medical  practice.  Some  of  the  reasons  that 
earlier  CME  efforts  were  ineffective  relate  to  the  nature 
of  medical  practice  structure  at  that  time  (along  with  the 
various  shortcomings  of  CME  efforts).  The  structure  of 
medical  practice  before  1990  presented  a challenge  for 
all  invested  in  CME.  The  fact  that  physicians  were  “unor- 
ganized,” usually  practicing  alone,  within  a fee-for-ser- 
vice  reimbursement  system  turned  the  encouragement  of 
participating  in  CME  activities  into  a major  marketing 
effort.  The  lack  of  structure  made  population-oriented 
evaluations,  such  as  the  1970  study  by  Lewis  and  Has- 
sein,  very  rare.^°  This  study  reviewed  the  participation  of 
all  office-ba.sed  Kansas  physicians  in  the  Department  of 
Postgraduate  Education  activities  of  the  Kansas  Univer- 
sity Medical  Center  during  a 15-year  period.  Only  7%  of 
all  licensed  physicians  took  50%  of  all  of  the  CME  hours 
recorded.  Participation  was  unrelated  to  class  standing  on 
graduation  and  was  the  lowest  among  physicians  in  met- 
ropolitan areas.  An  analysis  of  state-wide  health  statis- 
tics, in  terms  of  maternal  and  prenatal  death  rates,  was 
found  to  be  statistically  unrelated  on  a regional  basis  to 
participation  in  relevant  CME  courses.  Regional  rates  for 
certain  operative  procedures  also  were  unrelated  to  par- 
ticipation in  appropriate  CME,  but  they  were  associated 
with  the  prevalence  of  surgeons. 

A contrasting  report,  published  by  Lewis  and  col- 
leagues in  1993,  provides  a glimpse  into  the  future  of 
CME.^'  The  authors  met  for  many  weeks  with  the  man- 
agement of  the  Southern  California  Kaiser  Permanente 
Medical  Group  to  map  out  a program  in  CME  about 
AIDS  for  staff  physicians.  One  of  the  major  issues  raised 
by  the  Kaiser  management  physicians  was  the  nature  of 
the  program — was  it  mandatory  or  nonmandatory? 
There  had  never  been  a mandatory  CME  program  at  the 
Southern  California  Kaiser  Permanente;  medical  staff 
were  given  time  off  to  pursue  CME  courses  of  their  own 
interest.  In  the  course  of  these  evening  discussions,  how- 
ever, the  organization’s  management  came  to  the  real- 
ization that  given  the  nature  of  the  disorder  and  the 
importance  of  its  impact,  this  CME  activity  should  be 
mandatory  for  all  staff  physicians. 

Once  this  decision  had  been  made,  a second  major 
issue  was  the  format  of  the  CME  activity  itself.  The 
group  began  outlining  a “traditional”  CME  program,  in 
which  national  experts  would  be  flown  into  Los  Ange- 
les, give  a lecture  on  one  phase  or  another  of  HIV  infec- 
tion, and  be  followed  by  another  formal  presentation  (in 
which  the  audience  would  be  passive).  Given  the  nature 
of  the  learning  objectives,  which  included  improving 
physician  competency  in  taking  a sexual  history,  it  was 
eventually  agreed  upon  that,  mixed  in  with  the  lectures, 
would  be  two,  hour-long,  small-group  discussion  ses- 
sions involving  six  to  eight  physicians  per  group.  One 
group  focused  on  ethical  issues  and  HIV  disease;  the 
other  focused  on  taking  sexual  histories.  Both  employed 
“trigger  tapes”  prepared  by  the  UCLA  AIDS  Education 
and  Training  Center.^^  The  lesson  on  sexual  history  tak- 


ing presented  the  content  of  such  a history,  modeled  its 
administration,  and  noted  its  potential  brevity  (“the  60- 
Second  Sexual  History”).  The  other  lesson  focused  on 
affective  issues  (“Everything  You  Were  Afraid  You 
Would  Hear  if  You  Took  a Sexual  History”).  In  order  to 
make  this  a Kaiser-directed  effort,  various  hospital  staffs 
(from  areas  within  the  region)  nominated  Kai.ser  physi- 
cians to  serve  as  facilitators.  The  training  efforts  were 
conducted  for  all  facilitators  by  the  UCLA  AIDS  educa- 
tion group. 

Because  of  the  concerns  expres.sed  by  the  evaluation 
management  with  regard  to  the  mandatory  nature  of  the 
program,  as  well  the  “touchy-feely”  small  group  discus- 
sion elements  of  the  program,  an  evaluation  was 
designed  to  examine  the  day’s  impact.  The  evaluation 
involved  three  separate  sites;  a control  facility  and  its 
staff  (who  received  nothing);  a “passive  education” 
facility,  at  which  staff  physicians  received  written  infor- 
mation regarding  the  nature  of  sexual  history  taking;  and 
the  experimental  group’s  facility,  which  was  involved  in 
the  mandatory  CME  and  had  small-group  .sessions. 

The  design  for  evaluation  was  based  on  telephone 
interviews  with  all  new  patients  seen  before  and  after  the 
program  by  physicians  at  the  three  sites.  Of  new  and  eli- 
gible patients,  2,827  were  contacted,  and  2,689  (95%) 
were  interviewed. 

These  interviews  showed  that  95%  of  the  patients  who 
were  asked  .sexual  history  questions  indicated  that  they 
were  not  offended  by  the  questions.  As  was  hoped,  there 
was  a statistically  significant  increa.se  in  the  frequency  of 
sexual  history  questions  asked  by  internists  at  the  exper- 
imental site  (but  a very  low  rate  at  the  other  two  facili- 
ties). The  telephone  interviews  to  ascertain  whether  new 
patients  had  been  asked  sexual  history  questions  began 
by  seeking  information  about  patient  satisfaction  with 
their  first  visit  and  asking  if  their  (specific)  doctors  had 
questioned  them  about  various  risk  factors  to  their  health, 
such  as  smoking,  lack  of  exercise,  alcohol,  sexual  activi- 
ty, number  of  partners,  sex  of  their  partners,  and  so  on. 

Perhaps  the  best  testimony  to  the  outcome  was  that 
the  management  ordained  the  repetition  of  the  program 
at  eleven  different  medical  centers  involving  over  3,500 
staff  physicians  throughout  Southern  California. 

What  were  the  lessons  to  be  learned  from  this  experi- 
ence in  CME  within  a managed  care  organization?  First, 
that  complete  acceptance  by  senior  management  physi- 
cians was  a prerequisite.  Second,  that  the  program 
focused  on  all  methods  of  teaching;  it  was  not  all  lecture, 
but  included  small  group  learning  directed  at  skills  and 
the  affective  domain  or  was  a multipotential  intervention. 

Importantly,  before  the  program,  the  issue  was 
addressed  that  facilitated  the  desired  physicians’  behav- 
iors. Early  in  the  program  planning  at  Kai.ser,  the  ques- 
tion, “What  does  a doctor  have  to  do  if  he  or  she  finds 
an  individual  ‘at  risk’  as  a result  of  their  sexual  history?” 
was  raised.  Do  doctors  have  to  then  do  counseling  about 
the  nature  of  testing,  send  the  patient  for  blood  drawing, 
and  so  on,  as  good  practice  would  dictate?  It  was  clear 
that  an  explanation  of  the  HIV  test  and  its  ramifications 
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was  not  considered  by  these  physicians  to  be  a “medical 
task.”  Therefore,  the  organization’s  management  agreed 
that  whenever  a physician  discovered  such  a patient  in 
the  process  of  conducting  a sexual  history,  he  or  she 
could  make  an  immediate  referral  to  a counselor — a 
nonphysician  staff  member — who  would  subsequently 
provide  the  counseling  and  informed  consent  required 
before  drawing  an  HIV-antibody  test. 

The  CME  experience  at  Kaiser,  a staff-model  health 
maintenance  organization,  has  been  described  in  detail 
because  it  is  an  example  of  CME  within  a managed  care 
organization.  It  is  apparent  that  the  delivery  of  medical 
care  nationally,  and  particularly  in  Southern  California, 
is  rapidly  being  transformed  into  that  provided  by  man- 
aged care  organizations.  These  entities  seek  contracts 
with  major  employer  groups  (such  as  Boeing  and  Lock- 
heed) and  Medi-Cal.  Because  these  contractors  are 
arranging  for  the  care  of  thousands  of  lives,  they  have 
become  increasingly  concerned  with  the  accreditation  of 
a managed  care  organization  as  a proxy  for  quality.  It  is 
therefore  essential  to  examine  what  is  involved  in  the 
accreditation  of  managed  care  organizations. 

There  are  two  major  groups  that  provide  the  accredita- 
tion of  a managed  care  organization.  The  one  that  is  clearly 
in  the  lead  in  this  competition  is  the  National  Commission 
on  Quality  Assurance,  with  the  Joint  Commission  on 
Accreditation  of  Healthcare  Organization  a “latecomer” 
to  the  field.  Regardless  of  the  accrediting  body,  it  is  clear 
that  accreditation  will  be  required  of  all  managed  care 
organizations  in  order  to  survive.  A review  of  the  criteria 
for  accreditation  by  either  group  provides  some  insight 
into  the  future  of  CME. 

While  there  will  be  a new  format  for  CME,  there 
always  will  be  traditional  CME.  Various  professional 
organizations  will  offer  courses  as  part  of  their  annual 
meetings,  in  which  they  will  provide  lectures  or  work- 
shops focused  on  content  of  relevance  to  their  member- 
ship. Physicians  will  continue  to  belong  to  professional 
organizations  such  as  the  American  College  of  Physi- 
cians, and  these  organizations  will  continue  to  have 
annual  meetings  that  are  built  around  educational  pre- 
sentations of  the  type  that  have  been  demonstrated  to  be 
of  little  value  in  terms  of  behavior  change.  Academic 
health  centers  will  offer  sessions  featuring  lectures  by 
noted  scientists,  and  there  will  undoubtedly  be  CME- 
oriented  trips  abroad.  And  these  activities,  presented 
within  the  course  of  an  annual  meeting,  a reunion,  or  in 
an  exotic  surrounding  rather  than  the  workplace  of  the 
physician,  will  continue  to  have  little  impact. 

Having  tied  the  future  of  CME  to  the  reorganization 
of  medical  practice  through  a delivery  of  care  by  man- 
aged care  organizations  and  their  accreditations,  it  seems 
appropriate  to  provide  some  information  supporting  the 
contention  that  managed  care  organizations  are  the 
future  of  the  health  care  system. 

A recent  report  on  managed  health  care  from  the 
Council  on  the  Graduate  Medical  Education  of  the  US 
Department  of  Health  and  Human  Services  offers  rele- 
vant data.^^  It  provides  a glossary  for  the  various  types 


of  managed  care,  ranging  from  managed  indemnity 
plans  to  Preferred  Provider  Organizations  (PPOs)  to 
health  maintenance  organizations  (HMOs)  with  closed- 
staff  medical  groups  such  as  Kaiser  Permanente  or 
Group  Health. 

In  1976  six  million  individuals  received  their  care 
through  an  managed  care  organization;  in  1994,  that 
figure  had  grown  by  eight  or  nine  fold  to  approximate- 
ly 50  million.  Of  these  50  million  enrollees,  perhaps 
only  one-tenth  are  members  of  staff-model  HMOs, 
while  the  others  are  distributed  throughout  PPOs  and 
other  such  organizations. 

This  same  publication  suggests  that  network-based 
forms  of  managed  care  will  dominate  the  market  in  the 
year  2000:  approximately  the  majority  of  Americans 
will  be  in  managed  care  organizations  and  35%  of  that 
number  in  health  maintenance  organizations.  As  the 
directors  of  human  resource  departments  in  corporations 
choose  a managed  care  organization  as  the  provider  of 
care  for  its  members,  they  will  look  for  price  and  accred- 
itation. A review  of  the  specific  standards  demanded  of 
organizations  meeting  accreditation  standards  for  the 
National  Commission  on  Quality  Assurance  provides  a 
more  explicit  description  of  the  future  of  continuing 
medical  education. 

Standards 

From  the  1997  criteria  drafts  of  the  National  Com- 
mission on  Quality  Assurance  Manual,^^  a standard  on 
quality  improvement  (QI8)  requires  “the  establishment 
of  clinical  practice  guidelines  for  acute  and  chronic  con- 
ditions and  the  monitoring  of  performance  against  these  ) 
guidelines” — a definition  of  “felt  needs.”  Standard  QI 1 1 i 
demands  evidence  of  “intervention  and  follow-up  ;i 
opportunities  for  improving  the  provision  of  preventive  | 
services.”  A series  of  other  items  reflect  the  importance  1 
of  efforts  to  alter  physician  behavior,  when  these  fall  t 
short  of  guidelines  established  for  accreditation.  For  t 
example,  QIll  requires  that  “the  managed  care  organi- 
zation follows  up  opportunities  for  improvement  identi- 
fied through  assessment  and  evaluation  activities,  and 
standard  Cl  1.2  requires  “the  managed  care  organization 
implements  appropriate  interventions.”  : 

The  criteria  from  the  National  Commission  on  Qual- 
ity Assurance  extends  past  the  audit  of  individual  physi- 
cian performance.  For  example,  standard  CRl  says  the 
managed  care  organization  “documents  the  mechanisms 
for  credentialing  and  recredentialing  of  MDs,  DOs,  etc.” 
There  is  a heavy  emphasis  on  prevention  (which,  in  the 
long  run,  has  been  seen  as  the  only  means  of  profitabil- 
ity from  managed  care  organizations — that  is,  through 
the  maintenance  of  health  status  rather  than  the  treat- 
ment of  disease).  There  are  even  criteria  regarding  new 
technology  use,  such  as  “a  written  description  including 
the  decision  variables  that  the  managed  care  organiza- 
tion uses  to  evaluate  whether  new  medical  technologies 
and  the  new  application  of  existing  technologies  will  be 
included  in  the  benefit  package.” 
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Certainly,  in  its  accreditation  of  hospitals,  the  Joint 
Commission  has  often  censured  medical  staffs  for  the 
failure  of  quality  assurance  committees  to  offer  remedi- 
ation when  deficits  are  found  through  medical  care 
audits  and  reviews.  Hospital  staffs,  however,  have  limit- 
ed control  over  the  behavior  of  physicians  compared  to 
the  extent  to  which  a managed  care  organization  that 
issues  checks  to  individual  physicians  can  require  a 
degree  of  compliance  with  CME  requirements. 

It  is  of  interest  that  none  of  the  articles  on  managed 
care  uses  the  phrase  “continuing  medical  education”  or 
addresses  the  question  of  how  the  managed  care  organi- 
zation will  achieve  the  physician  behavior  changes 
required  when  deficits  in  performance  are  found. 

Of  relevance  is  an  article  that  was,  on  this  writing,  too 
recent  to  be  identified  in  the  literature  review.  In  the 
October  17,  1996,  issue  of  The  New  England  Medical 
Journal,  Burwick,  in  the  fifth  in  a series  of  articles  on  the 
quality  of  health  care,  addressed  the  question  of  “pay- 
ment by  capitation  and  quality  of  care.”^‘’  In  the  article, 
he  set  forth  a few  guidelines  for  creating  an  association 
between  quality  and  capitated  care,  including  that  the  risk 
pools  should  be  larger  than  a single  physician’s  practice 
and  the  risk  to  a physician  should  not  create  clinically 
imprudent  choices.  The  focus  of  Burwick ’s  principles  is 
to  create  collaboration  within  a group  of  physicians. 

Of  greater  relevance  to  the  topic  of  that  paper,  how- 
ever, is  an  article  published  by  Burwick  in  the  “past” — 
in  the  January  5,  1989,  issue  of  The  New  England  Jour- 
nal?^ In  this  article,  he  describes  processes  of  quality 
control  and  the  evolution  of  modern  management  strate- 
gies by  Juran  and  Deming,  noting  that  an  approach  that 
searches  for  “bad  apples”  has  proved  useless  in  industri- 
al quality  control.  This  approach  to  quality  improvement 
in  health  care  should  generate  the  same  types  of  respons- 
es among  health  care  professionals  as  industrial  work- 
ers. He  demonstrated  that  the  latter  group  blames  the 
data  collectors,  instruments,  or  someone  else  to  justify 
their  errors.  As  a result,  the  work  environment  becomes 
hostile  to  efforts  at  quality  improvement. 

Burwick  described  the  modern  approach  to  total 
quality  management  (TQM),  or  continuous  improve- 
ment (Cl),  in  which  the  focus  is  on  the  system.  When 
shortcomings  are  found,  the  approach  is  to  assume  that 
the  practitioners  are  not  performing  up  to  the  level 
expected  because  of  barriers  or  problems  in  the  nature  of 
the  system,  rather  than  their  personal  deficits.  The 
TQM/CI  approach  is  becoming  accepted  in  health  care 
quality  assessment  studies.  How  to  correct  or  make  a 
change  in  the  systems  that  lead  to  the  desired  outcomes 
or  how  to  link  CME  and  TQM  is  missing  from  the  liter- 
ature. To  some  of  us,  this  may  not  be  surprising — 
TQM/CI  may  represent  the  new  CME. 

Given  the  demands  of  major  payers  of  health  benefits 
and  the  standards  established  by  organizations  such  as 
the  National  Commission  on  Quality  Assurance,  it 
seems  only  a matter  of  time  before  managed  care  orga- 
nizations will  develop  not  only  the  means  to  conduct  the 
required  surveys  for  accreditation,  but  also  the  ability  to 


use  TQM  as  a means  of  translating  system  deficits  into 
improved  practitioner  behavior. 

As  suggested,  there  are  effective  programs  in  CME, 
but  they  entail  far  more  than  simple  lectures.'  Effective 
CME  involves  not  only  the  provision  of  information  that 
is  relevant  to  the  learners,  but  also  reinforcement  or  con- 
tinual reminders  of  the  messages  and  the  elimination  of 
any  barriers  to  change — by  enabling  or  facilitating  the 
desired  change,  for  example.  To  be  most  effective,  CME 
is  based  on  the  activities  of  the  participants  and  repre- 
sents data  from  their  own  practices. 

To  succeed  in  the  current  competitive  health  care 
marketplace,  managed  care  organizations  must  have  an 
edge,  and  that  edge  is  not  only  the  cost  per  member  per 
month  to  the  buyer  but  also  the  accreditation  of  the  man- 
aged care  organization.  If  we  examine  the  requirements 
for  accreditation  by  either  the  National  Commission  on 
Quality  Assurance  or  the  Joint  Commission  on  the 
Accreditation  of  Health  Care  Organizations,  we  would 
see  that  they  involve  selecting  topics  (at  least  one  on 
prevention  and  one  or  two  on  disease  treatment)  and 
then  conducting  quality  assurance. 

There  are  two  models  of  how  this  may  be  done.  In 
one,  data  are  collected  from  chart  audits  and  compared 
against  standards.  The  focus  is  on  discovering  poor  per- 
formances and  searching  for  the  “bad  apples.”  This 
model  has  proven  to  be  reasonably  destructive,  as  the 
“bad  apples”  blame  the  persons  who  collected  the  data, 
set  the  criteria,  did  the  analysis.  They,  in  turn,  resent 
these  responses  in  exchange  for  their  effort. 

An  alternate  approach  involving  Cl  or  TQM*  based 
on  the  methods  of  Juran,  Deming,  and  Burwick^^ 
involves  two  main  components:  a group  of  practitioners 
selecting  a problem  that  is  relevant  to  their  activities, 
and  an  examination  of  the  data  on  their  performance 
compared  to  standards,  followed  by  a search  for  system- 
atic problems.  The  question  thus  is  not  “Who  is  to 
blame?”  but  “How  can  we  do  better?”  The  approach  is 
done  with  an  understanding  by  the  administration  that 
proposed  changes  in  production  processes  will  be  valued 
and  implemented.  This  process  of  Cl  could  be  consid- 
ered effective  CME  for  those  in  practice. 

Given  the  disjunction  between  undergraduate  med- 
ical education,  graduate  education,  and  continuing  med- 
ical education,  it  is  strongly  suggested  that  the  principles 
of  Cl  are  introduced  in  the  first  year  of  medical  school. 

Continuous  Improvement  in  Medical  Education 

Students  of  medicine  are  expected  to  learn  and  know 
an  enormous  number  of  facts;  some  (perhaps  many)  will 
be  useless  or  false  within  a decade.  A recognition  of  the 
contributions  of  research  and  technology  to  practice  has 
reinforced  the  concept  of  “a  lifetime  of  learning”  for 
physicians.  There  has  been  growing  concern  over  stu- 


*The  term  “performance  improvement”  may  be  used  to  refer  to  the  same 
process. 
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dent  evaluations  of  teaching,  but  only  a few  of  these 
result  in  significant  change.  What  would  happen  if,  in 
the  midst  of  a sea  of  facts,  students  were  taught  the  prin- 
ciples of  Cl  and  asked  to  apply  them  to  their  education? 

Here  is  an  example  of  how  applying  Cl  principles 
could  work:  Students  are  taught  biochemistry.  If  the  stu- 
dents, as  a group,  were  given  the  results  of  their  learn- 
ing— how  they  performed  on  exams  and  the  learning 
objectives  of  the  course — and  assured  management  or 
faculty  would  take  their  analyses  of  their  “failure  to 
learn”  seriously,  the  analyses  of  barriers  to  learning  and 
the  proposals  to  facilitate  the  students’  performance 
would  equal  Cl.  The  workers/students  in  conjunction 
with  management  and  faculty  would  pose  the  question. 
How  can  we  do  better  ? (which  would  require  a defini- 
tion of  “better”)  How  can  we  be  more  efficient  learners? 
By  introducing  the  principles  of  Cl  early,  they  may  be 
continued  into  the  clinical  years  (focusing  on  clinical 
practice)  and  into  graduate  medical  education  in  both  the 
in-patient  and  out-patient  arenas.  After  completing  a res- 
idency, it  becomes  only  natural  to  transfer  to  Cl  as  a 
member  of  a group  (an  independent  practice  association 
[IPA]  or  preferred  provider  organization)  that  must  con- 
duct this  type  of  quality  assessment  for  accreditation. 

CME  is  not  for  postgraduates;  at  that  point,  it’s  too 
late.  It  is  a way  of  life,  it  is  the  means  to  operationalize 
“a  lifetime  of  learning.”  It  is  consistent  with  the  fact  the 
knowledge  base  of  clinical  medicine  will  continue  to 
change  rapidly.  For  students  drowning  in  the  sea  of  facts 
presented  in  the  early  years  of  medical  school,  this  may 
not  be  apparent.  There  are  few  constants  in  the  practice 
of  medicine  except  the  need  to  keep  current  in  both 
knowledge  and  practice. 

Is  the  University  of  California  at  Los  Angeles  ready 
to  institute  such  a curricular  change?  Could  it  be?  Yes.  It 
could  collaborate  with  expert  sources  to  do  so,  but  it  is 
important  to  note  that  there  are  rather  important  require- 
ments to  be  met:  (1)  The  selection  of  topics  must  be  rel- 
evant to  those  who  do  it  as  a group;  (2)  there  must  be 
access  to  the  real  world  data  of  the  students  (exam 
scores,  for  instance);  and  (3)  the  administration  or  man- 
agement must  agree  to  be  responsive  to  the  suggestions 
made  by  the  participants.  The  students  must  be  viewed 
as  the  “customers”  of  the  education  services  of  the  fac- 
ulty— not  as  their  prisoners. 

For  the  concept  of  “students  as  customers”  to  have 
meaning,  students  must  have  purchasing  power.  They 
must  have  options  as  to  where  and  from  whom  an  educa- 
tional “good”  may  be  purchased.  In  other  words,  they 
must  have  some  control  over  institutional  rewards  for  fac- 
ulty performance.  In  the  clinical  years,  a medical  school 
with  several  teaching  hospital  services  could  provide  an 
option  for  students  to  “purchase”  their  choice  of  a clerk- 
ship, rather  than  be  assigned  to  it  by  the  Dean’s  office. 


Is  UCLA  ready  to  offer  consultation  in  Cl  to  those 
managed  care  organizations  with  whom  we  contract?  Not 
now,  but  hopefully  soon.  I strongly  recommend  the  intro- 
duction of  concepts  and  practice  of  Cl  in  the  undergrad- 
uate phase  of  medical  education.  I am  not  proposing  to 
extinguish  “traditional  continuing  medical  education,” 
for  it  will  continue  to  survive  and  serve  the  same,  mostly 
social,  semieducational  purposes.  What  is  being  recom- 
mended is  supplementation,  not  complete  replacement. 
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Few  kinds  of  technology  have  had  as  broad  an  impact  on  the  recent  affairs  of  humanity  as  have  in- 
formation technologies.  The  appearance  and  rapid  spread  in  the  past  several  years  of  innovations 
such  as  the  Internet's  World  Wide  Web  and  the  emergence  of  computer  networks  connecting  tens  to 
hundreds  of  millions  of  people  worldwide  have  occurred  with  startling  rapidity.  These  global  events 
portend  substantial  changes  in  the  delivery  of  health  care,  the  conduct  of  biomedical  research,  and 
the  undergraduate,  graduate,  and  continuing  education  of  health  professionals.  This  report  will  at- 
tempt to  succinctly  review  the  following:  (1)  the  characteristics  of  modern  information  technologies 
and  recent  trends  that  are  most  relevant  to  medical  education  and  to  the  world  in  which  future  prac- 
titioners, researchers,  and  educators  will  live  and  work;  (2)  the  implications  of  these  technologies  for 
the  development  of  educational  goals  (in  other  words,  the  specific  information  technology  skills  that 
future  health  professionals  will  need);  (3)  the  issues  associated  with  the  use  of  these  technologies  in 
the  process  of  education;  and  (4)  implications  for  near-term  action  by  University  of  California  med- 
ical schools  and  academic  medical  centers. 

(Masys  DR.  Advances  in  information  technology — implications  for  medical  education.  West]  Med  1998;  168:341-347) 


Modem  medical  practice,  research,  and  education 
are  remarkably  information-intensive  activities. 
The  science  base  of  human  biology  and  medicine,  as 
represented  in  the  published  literature  indexed  by  bibli- 
ographic databases  such  as  Medline,  is  currently  grow- 
ing at  the  rate  of  approximately  400,000  new  articles  per 
year  (and  Medline  contains  citations  to  only  3800  of  the 
23,000  journals  archived  by  the  US  National  Library  of 
Medicine).  To  put  this  in  context,  it  has  been  observed 
that  if  a practitioner  conscientiously  were  to  read  two 
newly  published  journal  articles  every  evening,  at  the 
end  of  one  year  he  or  she  would  be  800  years  behind. 

The  fastest  growing  segment  of  the  biomedical  litera- 
ture is  the  field  of  molecular  biology  and  genetics. 
Propelled  by  large  international  research  efforts  such  as  the 
Human  Genome  Project,  the  discovery  and  characteriza- 
tion of  molecular  correlates  of  human  health  and  disease 
are  accelerating  dramatically  and  pre-sage  an  era  of  “mol- 
ecular medicine,”  where  individual  diagnosis  and  therapy 
will  be  guided  by  partial  or  complete  determination  of 
one’s  personal  genome — the  three  billion  base  pairs  that 
comprise  the  genetic  blueprint  of  a person.  DNA  sequence 
will  have  an  increasing  prominence  in  the  clinical  practice 
of  the  next  century,  for  it  will  not  only  inform  diagnosis 
and  therapy  selection  for  current  medical  problems,  but 
also  serve  as,  in  some  cases,  the  “future  diary”  of  medical 


events  yet  to  occur.’  Neither  the  science  base  of  molecular 
genetics  (as  represented  by  the  biomedical  literature  and 
by  national  DNA  sequence  repositories  such  as  GenBank) 
nor  one’s  own  genome  will  be  comprehensible  or  even 
storable  without  the  assistance  of  computerized  analysis 
methods  and  large  capacity  electronic  archives. 

A novel  type  of  medical  information  that  has  rela- 
tively recently  been  developed  and  will  continue  to  grow 
in  clinical  importance  is  the  three-dimensional,  interac- 
tive representation  of  body  structures  made  possible  by 
computerized  reconstruction  of  two-dimensional  images 
derived  from  computed  tomography  (CT),  magnetic  res- 
onance imaging  (MRI),  or  other  “slice-oriented”  imag- 
ing methods.  Interactive  display  software  is  becoming 
available  that  allows  a health  professional  to  inspect  the 
three-dimensional  anatomic  structure  from  arbitrary 
points  of  view,  rotate,  and  “dissect”  the  image.  This  new 
form  of  structural  display  will  have  usefulness  in  presur- 
gical  planning,  education  of  patients  and  providers, 
oncology  therapy  assessment,  and  intraoperative  guid- 
ance via  augmented  reality  displays,  which  superimpose 
the  computer-generated  images  of  deep  structures  over 
the  operative  field  as  viewed  by  the  surgeon. 

Clinical  practice  guidelines  represent  another  type  of 
medically  relevant  information  that  appears  to  be  grow- 
ing in  importance.  Guidelines  of  various  types  are  being 
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created  by  professional  societies,  health  care  organiza- 
tions, and  federal  agencies  in  an  attempt  to  control  costs 
and  reduce  practice  variation.  Guidelines  take  three 
general  forms.  The  first  is  a scientific  document,  built 
on  the  premise  of  evidence-based  medicine  and  often 
synthesized  from  meta-analysis  of  large  numbers  of 
clinical  trials.  The  second  guideline  form  is  the  preap- 
proval mechanism  of  third-party  payers  and  managed 
care  organizations,  which  enforce  limits  on  clinical 
practice  by  business  rules  that  reduce  or  deny  payment 
for  unapproved  diagnostic  or  therapeutic  options.  The 
last  form  is  a computer-based  event  monitor — an 
adjunct  to  a clinical  information  system.  This  form  is  a 
special  purpose  computer  program  that  looks  for 
patient-specific  events  among  the  data  within  a hospital 
or  outpatient  information  system  and  then  generates 
alert  messages  to  providers  when  certain  conditions  are 
found,  such  as  the  ordering  of  digitalis  in  a patient  with 
a low  serum  potassium  or  the  reminder  to  schedule 
mammography  for  a postmenopausal  woman.  Event 
monitors  are  now  commercially  available  as  a compo- 
nent of  clinical  information  systems.  Although  event 
monitors  are  the  only  guideline  mechanism  that  require 
computers,  in  principle  all  three  forms  of  guidelines  can 
be  represented  as  a set  of  IF-THEN  rules  within  a com- 
puter program.  As  a result,  it  can  reasonably  be  expected 
that  the  need  to  enforce  consistency  within  large,  inte- 
grated health  care  organizations  will  lead  to  an  increase 
in  computer-based  practice  rules  and  guidelines. 

The  synthesis  of  the  information  types  described 
above,  combined  with  patient-specific  observations, 
assessments,  and  plans  to  create  fully  electronic  patient 
records,  remains  an  elusive  goal  in  spite  of  over  thirty 
years  of  experimentation  and  development.  It  has  been 
estimated  that  at  least  80%  of  the  information  in  current 
clinical  charts  has  its  source  in,  or  passes  through,  a com- 
puterized system  (ranging  from  laboratory  automation 
systems,  to  clinical  imaging  modalities  such  as  CT  and 
MRI,  to  word  processors  used  to  transcribe  dictated  clin- 
ical notes).  In  most  institutions,  however,  the  archival 
output  of  these  many  computerized  systems  is  an  incom- 
pletely organized  and  often  inaccessible  paper  record. 
The  current  information  environment  of  most  inpatient 
facilities  is  notable  for  poorly  integrated  islands  of 
automation  floating  on  seas  of  paper.  A number  of  unre- 
solved challenges  remain,  including  the  development  and 
acceptance  of  standards  for  medical  vocabulary,  robust 
integration  mechanisms  for  older  “legacy  systems,”  and 
reduction  of  the  cost  of  data  entry  via  technologies  such 
as  speaker-independent  voice  recognition. 


Recent  Trends  in  Information  Technologies 

In  attempting  to  predict  the  impact  of  information 
technologies  on  medical  education,  it  is  useful  to  touch 
briefly  on  the  relevant  component  technologies,  each  of 
which  has  been  rapidly  changing. 

Computers 

The  price-perfonnance  measure  of  computers  has 
demonstrated  roughly  a doubling  of  computer  power  per 
dollar  spent  every  18  months  for  the  past  decade  and  a 
half.  It  has  been  observed  that  the  computing  power 
available  in  current  personal  workstations  that  cost 
$2500  or  less  substantially  surpasses  the  capacity  of  the 
multimillion  dollar  campus  academic  computing  centers 
of  the  1970s.  An  important  qualitative  change  in  desktop 
computing  has  been  the  appearance  of  affordable  multi- 
media  workstations  that  have  sufficiently  large  internal 
memories,  data  storage,  high  resolution  color  displays, 
and  processing  (CPU)  power  to  manipulate  sound  and 
pictures  (both  still  and  motion)  that  are  relevant  to  clini- 
cal medicine  and  to  the  educational  process  of  health  care 
professionals.  From  early  drill-and-practice  text-based 
tutorials  and  computer-based  assessments  grounded  on 
mainframe,  we  are  rapidly  entering  an  era  in  which  it  will 
be  technically  feasible  to  depict  immersive  physical  envi- 
ronments (virtual  reality  and  augmented  reality)  with 
photorealistic  accuracy  using  personal  workstations. 

Digital  Storage 

The  development  of  high-capacity  physical  media 
for  storage  of  digital  information  has,  along  with 
increasing  CPU  power,  underpinned  the  feasibility  of 
using  computers  to  store,  transmit,  and  display  images 
of  biomedical  relevance.  A single  1 1 X 14-inch  chest  x- 
ray,  if  digitized  with  a spatial  resolution  (density  of  dots 
per  inch)  and  dynamic  range  (number  of  levels  of  gray) 
comparable  in  diagnostic  accuracy  to  the  information 
content  of  the  silver  halide  image,  generates  an  approx- 
imately 40-megabytes  digital  file.  Until  recently,  data 
storage  requirements  precluded  the  management  of 
such  data  by  personal  computers.  Now,  multigigabyte 
(billions  of  bytes)  disks  are  the  norm  on  personal  com- 
puter workstations  and  the  trend  of  increasing  capacity 
and  decreasing  cost  of  storage  media  is  forecasted  to 
continue  for  at  least  the  next  decade. 

Displays 

Advances  in  display  technology,  although  impres- 
sive, have  not  kept  pace  with  the  dramatic  improvements 
in  CPU  speed,  memory,  and  disk  capacity.  Specifically, 
for  medical  purposes  the  depiction  of  radiographs  by 
routinely  available  personal  computer  monitors  is  not 
sufficient  for  many  diagnostic  purposes.  Specialized 
“soft  copy”  display  devices  designed  for  radiology  sys- 
tems generally  cost  four  to  10  times  as  much  as  general 
purpose  display  monitors.  In  addition,  there  do  not 
appear  to  be  commercial  forces  at  work  to  propel  display 
technology  as  quickly  as  other  components  of  the  desk- 
top workstation,  because  few  business  applications 
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demand  the  resolution  and  dynamic  range  of  diagnostic 
radiology.  General  purpose  displays  are,  however,  suffi- 
ciently powerful  for  CT  and  MRI,  where  images  of  256 
X 256,  512  X 512,  and  1028  X 1028  pixels  can  be 
accommodated  by  current  standard  technology. 

Netv,’orks 

Arguably,  the  single  most  dramatic  recent  develop- 
ment in  information  technologies  has  been  the  fusion  of 
computing  and  communications  enabled  by  wide-area 
computer  networks.  We  are  in  a fourth  epoch  of  office 
and  organizational  computing.  The  first,  which  charac- 
terized the  1960s  and  1970s,  featured  “star  networks”  of 
data  input  terminals  connected  to  mainframe  computers. 
In  the  second,  during  the  early  1980s,  the  stand-alone 
personal  computer  became  an  important  tool  of  business 
and  academic  computing,  followed  in  the  third  epoch  by 
the  appearance  and  widespread  deployment  of  organiza- 
tional local  area  networks  (LANs)  beginning  in  1985. 
The  global  Internet,  a system  of  computer  networks  built 
on  communications  standards  developed  for  the  US 
Defense  Department,  has  ushered  in  the  current  epoch  of 
computing,  in  which  one’s  workstation  and/or  organiza- 
tional LAN  are  a “window  on  the  world,”  providing 
potential  connections  to  millions  of  other  people  and 
information  sources  worldwide. 

Much  of  the  key  functionality  provided  by  the 
Internet  (including  electronic  mail,  or  e-mail,  file  trans- 
fer, and  remote  login  to  distant  computer  hosts)  was  in 
place  and  commonly  used  by  research  universities  by 
the  mid-1980s.  It  was  the  appearance  of  a set  of  stan- 
dards for  multimedia  communications  called  the  World 
Wide  Web,  built  on  Hypertext  Transport  Protocol  (http). 
Hypertext  Markup  Language  (HTML),  and  a graphical 
browser  called  Mosaic  (made  publicly  available  in 
1993)  that  has  fueled  the  explosive  growth  in  Internet 
usage.  This  communications  standard  of  transmitting 
text,  images,  sound  (or  any  arbitrary  form  of  digital 
data)  has  captured  the  imagination  and  vision  of  soft- 
ware development  companies,  telecommunications 
providers,  and  corporate  information  systems  develop- 
ers. The  term  “Intranet”  has  been  coined  to  describe  the 
deployment  of  private,  internal  organizational  informa- 
tion systems  built  upon  the  communications  standards 
and  functionality  of  the  global  Internet,  and  Intranet 
development  has  been  the  fastest  growing  segment  of 
the  computer  communications  industry. 

The  notion  of  a National  Information  Infrastructure, 
built  on  the  foundation  of  the  current  Internet,  has  been 
actively  promoted  by  the  federal  government  and 
embraced  by  commercial  services  and  product  develop- 
ers. Products  are  being  marketed  that  enable  one  to 
browse  the  Internet  using  a standard  TV  set  as  the  dis- 
play device.  Cable  TV  companies  in  major  metropolitan 
areas  are  providing  Internet  access  via  cable  modems, 
which  provide  connections  to  the  Internet  at  speeds  of 
up  to  10  million  bits  per  second.  Such  innovations,  com- 
bined with  recent  federal  deregulation  of  phone  and 
cable  TV  companies  to  promote  competition  (allowing 


phone  companies  to  sell  entertainment  services  and 
cable  TV  companies  to  provide  voice  and  data  commu- 
nications), foretell  a rapidly  expanding,  consumer- 
focused  information  economy. 

Medical  Informatics 

Concurrent  with  the  development  of  information 
technologies  has  been  the  emergence  of  the  discipline  of 
medical  informatics,  which  has  been  defined  as  “the 
field  that  concerns  itself  with  the  cognitive,  information 
processing,  and  communication  tasks  of  medical  prac- 
tice, education,  and  research,  including  the  information 
science  and  the  technology  to  support  these  tasks. 
Medical  Informatics  is  commonly  equated  to  “Medical 
Computer  Science”  and  the  development  and  applica- 
tion of  information  systems  to  problems  in  health  care, 
research,  and  medical  education.  The  techniques  and 
subdisciplines  of  medical  informatics  are  more  than 
computer  systems,  however;  they  include  aspects  of 
cognitive  psychology,  medical  vocabulary,  Bayesian  and 
non-Bayesian  decision  analysis,  formal  methods  for 
developing  clinical  algorithms,  and  other  conceptual 
issues  in  the  representation  and  use  of  medical  knowl- 
edge that  are  theoretical  as  much  as  or  more  than  they 
are  computational.  The  organizational  representation  of 
medical  informatics  in  University  of  California  medical 
schools  has  varied  from  no  faculty  or  staff  positions  to 
vigorous  research  and  formal  educational  programs  con- 
ferring master  and  doctorate  degrees.  The  most  highly 
developed  of  UC  medical  informatics  programs  was 
founded  at  UC  San  Francisco  by  Marsden  “Scott”  Blois, 
MD,  and  received  NIH  training  grant  funding  from  1971 
to  1990.  The  program  enrolled  48  trainees  during  that 
time,  25  of  whom  were  postdoctoral  fellows  (24  were 
physicians),  and  awarded  a total  of  19  PhD  and  15  MS 
degrees  in  medical  information  science.  A number  of 
these  graduates  have  achieved  international  stature  in 
medical  informatics-related  activities  in  academia,  gov- 
ernment, and  industry.  UC  San  Francisco  accepted 
applicants  to  a newly  restructured  medical  information 
sciences  graduate  program  in  1997,  and  UC  Davis  is 
also  planning  a Medical  Informatics  training  program. 

Future  Scenarios  for  Health  Care 

Dr  Jordan  Cohen,  president  of  the  Association  of 
American  Medical  Colleges,  has  sketched  a provocative 
future  scenario  for  health  care  in  which  information 
technologies  play  a prominent  role.^  Academic  medical 
centers  and  the  health  care  professionals  that  they  train 
will  need  to  anticipate  a world  in  which  most  health  care 
occurs  in  the  home,  not  in  the  provider’s  office.  There 
will  be  a plethora  of  general  purpose  health  information 
available  to  the  public  in  electronic  form  and  specialized 
information  services  for  beneficiaries  of  particular 
health  insurance  plans  and  provider  organizations. 
Health  care  institutions  will  develop  computer  algo- 
rithms for  self-care  and  self-referral.  It  is  not  far  fetched 
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to  imagine  an  Internet-accessible  interactive  self-diag- 
nosis program  for  common  conditions  (such  as  uncom- 
plicated urinary  tract  infection)  that  asks  the  pertinent 
questions  of  history  and  current  symptoms  and  leads  to 
the  automated  issuing  of  approval  for  a prescription 
antibiotic  from  a local  pharmacy.  Cost  containment  in 
managed  care  settings  will  be  the  principal  driver  for  the 
development  of  such  technology. 

Where  individualized  communications  between 
providers  and  patients  is  needed,  it  will  increasingly 
occur  without  the  need  for  face-to-face  contact  (a 
requirement  already  eliminated  in  California  by  the 
signing  into  law  of  the  Telemedicine  Development  Act 
of  1996).  Telemedicine  practice  will  use  two  general 
forms  of  communication.  The  first  is  asynchronous, 
message-based  communication  using  multimedia  e- 
mail  (containing  text,  still  images,  and  digital  audio 
and  video  as  needed).  The  second  is  synchronous, 
interactive  audio  and  video,  which  allows  patients  to 
communicate  via  desktop  video,  videophone,  or  televi- 
sion with  a physician  or  other  health  care  professional 
and  be  monitored  at  home  for  chronic  conditions  using 
telemetry  devices  for  physical  measurements  (such  as 
blood  pressure  and  respiration).  The  availability  of 
telemedicine  services  on  a fee-for-service  basis  will  be 
underpinned  by  technology  for  secure  electronic  com- 
merce— “digicash”  and  “digicredits” — that  enable 
spot-market  purchasing  of  health  information  and  per- 
sonalized health  services. 

Notwithstanding  current  impediments,  the  records 
of  future  health  care  services  provided  will  eventually 
exist  in  fully  electronic  form,  and  patients  will  have  the 
opportunity  to  view,  and  perhaps  electronically  control 
access  to,  their  medical  records.  A harbinger  of  this  is 
a research,  development,  and  evaluation  contract 
awarded  by  the  National  Institutes  of  Health  in 
September  1996  to  the  University  of  California,  San 
Diego,  School  of  Medicine  and  Science  Applications 
International  Corporation  to  develop  a project  called 
PCASSO;  patient-centered  access  to  secure  systems 
on-line.  This  project  will  use  World  Wide  Web  servers 
and  clients  and  state-of-the-art  security  to  enable  health 
care  professionals  and  their  patients  to  access  person- 
specific  health  information  in  a manner  that  is  confi- 
dential and  safe.  A unique  aspect  of  this  system  is  that 
it  allows  patients  and  health  care  professionals  access 
to  an  audit  trail  so  they  can  see  who  has  been  looking 
at  the  medical  records. 

The  existence  of  a nearly  ubiquitous  infrastructure  for 
interactive  video,  voice,  and  data  communications  may 
have  profound  effects  on  the  structure  of  medical 
schools.  The  geographic  proximity  that  currently  con- 
strains membership  on  an  institution’s  faculty  will 
become  less  important  than  reliable  high-bandwidth 
communications  between  that  person  and  the  institution 
that  employs  them.  In  fact,  future  medical  institutions 
and  their  faculty  may  be  defined  by  connectivity  and 
information  systems  rather  than  by  physical  proximity. 
The  notion  of  a University  of  California  system-wide 


Faculty  of  Medicine  teaching  some  components  of  a 
standardized  curriculum  in  a university  without  walls  or 
classrooms  will  be  a technical  possibility  within  the  next 
decade.  Faculty  engaged  in  small-group  teaching  will  be 
able  to  take  advantage  of  desktop  video  conferencing 
tools  (with  “Hollywood  Squares”  style  multiperson  dis- 
plays) to  link  preceptors  and  students.  Just  as  faculty  may 
be  located  anywhere  on  the  network,  so  will  students 
engage  in  educational  teleconferencing  from  desktop 
workstations  located  in  their  homes  and  in  the  offices  of 
affiliated  community  providers.  Examples  of  this  already 
exist  in  the  college  degree  programs  offered  by  the  Jones 
Cable  TV  network,  where  students  meet  each  other  and 
their  instructors  face-to-face  only  at  graduation. 

Wireless  communications  services  that  extend  the 
functionality  of  the  current  cellular  phone  network  will 
enable  health  practitioners  to  access  clinical  data  on  their 
patients  regardless  of  whether  they  are  at  home,  in  the 
office,  or  in  transit  via  automobile,  airplane,  or  other 
form  of  transportation.  Currently  available  commercial 
services  that  forward  e-mail  via  satellite  links  to  palmtop 
computers  equipped  with  special  data  transceivers  are  the 
first  indication  of  a growing  array  of  mobile  devices  that 
will  combine  data,  voice,  and  video  communications. 

Implications  for  Medical  Education 

The  fusion  of  computing  and  communications  tech- 
nologies that  will  lead  to  the  future  scenarios  described 
above  has  implications  for  undergraduate  medical  educa- 
tion, residency  and  fellowship  training,  and  continuing 
medical  education. 

At  least  three  of  UC’s  five  medical  schools  (San 
Francisco,  Davis,  and  San  Diego)  have  established  rec- 
ommendations regarding  basic  informatics  skills  for 
medical  students.  Their  combined  assessments  include 
the  following. 

On  entering  medical  school,  students  should  have 
proficiency  in: 

1 . Basic  microcomputer  operation  (the  ability  to  run 
DOS-,  Windows-,  and/or  Macintosh-based  sys- 
tems; navigate  between  applications;  and  open, 
close,  transfer,  save,  and  back-up  files);  and 

2.  Basic  word  processing  (the  ability  to  create,  edit, 
and  print  simple  documents). 

By  completion  of  medical  school,  students  should 
have  the  following  skills; 

1.  Intermediate  word  processing;  the  ability  to 
incorporate  one  or  more  formats  such  as  litera- 
ture-search results,  graphs,  or  tables  of  data  into 
a word-processed  document); 

2.  Information  search  and  retrieval:  the  ability  to 
retrieve  relevant,  timely  information  from  the 
medical  literature  using  printed  sources  or  on- 
line databases.  Proficiency  in  on-line  searching 
entails  understanding  of  the  database  scope  and 
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coverage;  use  of  controlled  vocabulary,  meth- 
ods for  limiting  retrievals,  and  logical  search- 
ing using  boolean  operators;  and  critiques  of 
search  results; 

3.  Information  management:  the  ability  to  organize 
and  manage  information  and  data  for  future  use 
by  creating  personal  databases  for  research  or 
patient  care,  this  includes  the  use  of  software 
such  as  reference  managers  and  database  man- 
agement systems; 

4.  Data  Analysis:  the  ability  to  analyze  and  inter- 
pret data,  including  the  assessment  of  method- 
ologic  strengths  and  weaknesses  in  the  published 
literature; 

5.  Presentation;  the  ability  to  present  information 
effectively,  both  orally  and  in  writing; 

6.  Communication,  including: 

a.  Electronic  mail  (the  ability  to  send,  receive, 
save,  forward,  and  attach  files  to  e-mail  mes- 
sages); 

b.  Newsgroups  and  Listservs  (the  ability  to  sub- 
scribe, unsubscribe,  and  post  messages  to  and 
find  messages  by  topic); 

c.  File  transfer  (the  ability  to  use  FTP  client  soft- 
ware to  send  and  receive  files); 

d.  Telnet  (the  ability  to  log  into  a remote  com- 
puter using  terminal  emulation  software);  and 

e.  World  Wide  Web  (the  ability  to  use  a World 
Wide  Web  client  to  search  for  medically  rele- 
vant information,  using  general-purpose 
Internet  directories  and  specialized  medical 
directories). 

There  are  additional  information  systems  and  infor- 
matics competencies  which  will  be  of  importance  to 
some,  but  not  all,  health  professionals.  They  include: 

1.  Understanding  of  Bayesian  and  non-Bayesian 
methods  of  decision  analysis,  particularly  in  the 
context  of  measuring  the  utility  and  cost-effec- 
tiveness of  health  outcomes; 

2.  Meta-analysis  techniques  for  quantitative  com- 
parison of  clinical  research  studies  in  published 
literature  (for  example,  Cochrane  Collaboration 
methods'^); 

3.  Electronic  hypertext  publication  methods 
(World  Wide  Web  home  pages  as  a marketing 
tool  for  individual  practitioners  and  health  care 
organizations); 

4.  Principles  of  large-scale  clinical  and  research 
database  design,  including  creation  and  mainte- 
nance of  rule-based  event  monitors; 

5.  Methods  for  development  and  use  of  structured 
medical  vocabularies;  and 

6.  Principles  for  design  and  evaluation  of 
Telemedicine  systems 

One  may  ask  whether  educational  goals  for  residents 
and  fellows  or  continuing  medical  education  goals  for 


practicing  health  care  professionals  should  be  different 
than  the  competencies  listed  above.  Although  the  meth- 
ods used  to  attain  these  competencies  may  vary  by  set- 
ting, the  inescapable  conclusion  is  that  the  value  and 
importance  of  these  skills  endures  through  postgraduate 
training  and  continues  undiminished  during  ones  profes- 
sional career.  Thus,  both  graduate  training  programs  and 
continuing  medical  education  programs  should  endeav- 
or to  present  and  reinforce  these  skills. 

Where  do  University  of  California  Medical 
Schools  Stand  Today? 

The  California  Consortium  for  Informatics  in 
Medical  Education  and  Development  (IMED)  has  been 
surveying  the  computer  literacy,  computer  ownership, 
and  attitudes  of  incoming  first-year  medical  students 
since  the  fall  of  1991.  It  has  compiled  summary  statistics 
and  trends  occurring  over  the  past  five  years. ^ The  par- 
ticipating IMED  schools  represent  the  five  medical  cam- 
puses of  the  University  of  California,  as  well  as  Loma 
Linda  University,  Stanford  University,  and  the 
University  of  Southern  California.  Findings  of  the 
IMED  surveys  include  the  following: 

1.  In  each  year  of  the  survey  (1991-1995)  a consis- 
tent 96%  to  98%  of  students  reported  that  they 
had  used  a computer.  Reported  use  ranged  from 
less  than  one  hour  per  week  to  greater  than  two 
hours  per  day. 

2.  Students  responded  about  their  attitudes  toward 
computers  on  a five-point  scale,  ranging  from 
positive  (“I  like  computers”)  through  neutral  to 
negative  (“I  don’t  like  computers”).  More  than 
80%  of  respondents  scored  in  the  positive  or 
somewhat  positive  categories.  Only  5%  to  6% 
responded  negative  or  somewhat  negative. 

3.  Because  lack  of  keyboard  skills  could  be  a barri- 
er to  use  of  computers,  the  students  were  ques- 
tioned about  their  typing  skills.  During  the  five 
survey  years,  85%  to  88%  of  students  assessed 
their  typing  skills  as  adequate,  11%  to  13% 
judged  themselves  to  be  poor  typists,  and  1%  to 
2%  reported  their  skills  were  non-existent. 

4.  The  most  commonly  reported  application  used 
by  students  was  word  processing  (94%  of 
respondents).  In  1994  and  1995  there  was  a 
notable  increase  in  the  use  of  computers  for 
information  access  and  retrieval:  use  of  on-line 
library  databases  increased  from  32%  to  52%, 
and  use  of  e-mail  and  bulletin  boards  increased 
from  24%  to  60%.  However,  instructional  soft- 
ware program  use  (12%)  was  low,  as  was  use  of 
computer  programming  tools  (10%). 

5.  Computer  ownership  by  medical  students  has 
gradually  increased  from  49%  of  students  in 
1991  to  58%  in  1995.  UC  Irvine  currently  has  the 
highest  percentage  of  students  who  own  comput- 
ers (72%)  due  in  part  to  a loan  program  for  com- 
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puter  purchase.  Currently,  of  student-owned 
computers,  63%  are  multimedia-capable,  com- 
pared with  only  25%  in  1991. 

6.  In  1995,  23%  of  students  reported  they  did  not 
have  a computer  because  they  could  not  afford  to 
buy  one. 

It  appears  that  many  of  the  basic  information  systems 
competencies  identified  by  University  of  California 
medical  school  curriculum  committees  already  exist  in  a 
substantial  fraction  of  incoming  first-year  medical  stu- 
dents, but  not  in  all.  Financial  barriers  exist  for  student 
acquisition  of  personal  computers,  and  institutional  loan 
programs  for  computers  help  reduce  this  barrier. 
Unfortunately,  comparable  data  are  not  currently  avail- 
able for  graduating  students,  postgraduate  trainees,  or 
for  medical  school  faculty.  Anecdotal  evidence,  such  as 
the  number  of  faculty  members  who  have  and  use 
Internet-accessible  e-mail  addresses,  suggests  that  the 
prevalence  of  these  competencies  in  postgraduate  clini- 
cal trainees  and  faculty  is  substantially  lower  than  the 
fraction  of  incoming  students  who  have  these  skills. 

Computer  Applications  in  Medical  Education 

The  use  of  specialized  computer  applications  to  teach 
components  of  the  medical  curriculum  is  most  common- 
ly referred  to  as  computer-assisted  instruction  (CAI)  or 
computer-based  education  (CBE).  The  applications  vary 
widely  in  their  functionality,  from  drill-and-practice 
tutorials  and  “page  turner”  applications  that  mimic 
paper-based  quizzes  and  didactic  materials  to  video 
patient  simulations,  in  which  the  interaction  between  the 
user  and  simulated  patient  is  mediated  by  voice-recogni- 
tion technologies  and  supports  the  open-ended  verbal 
questioning  actually  found  in  clinical  practice. 
Computer-based  applications  are  particularly  appealing 
for  visual  disciplines  such  as  histology  and  pathology, 
because  large  numbers  of  images  can  be  stored  and  dis- 
played in  association  with  the  language-based  didactic 
components  of  the  curriculum.  Developments  in  the 
teaching  of  anatomy  via  computers  have  been  accelerat- 
ed by  the  recent  availability  of  reference  data  sets  such 
as  the  National  Library  of  Medicine’s  Visible  Human 
Project,  which  contains  the  volumetric  representation  of 
complete  human  beings  at  submillimeter  level  resolu- 
tion, derived  from  CT,  MRI,  and  cryosectioned  male  and 
female  cadavers.^  The  ability  of  computers  to  generate 
interactive  three-dimensional  images  from  these  data 
offer  the  promise  of  a qualitatively  different  learning 
experience  than  the  learning  of  anatomy  from  two- 
dimensional  images  in  textbooks. 

CAI  applications  have  a number  of  attractions.  They 
permit  students  to  learn  at  their  own  pace  and  in  their 
own  preferred  modes,  blurring  the  distinction  between 
elementary  and  advanced  instruction.’  Faculty  contribu- 
tions to  the  curriculum  are  not  bound  by  time  and  place 
when  represented  in  computer-based  formats.  Students 
are  more  engaged  in  the  learning  process.  With  sophisti- 


cated patient  simulations  it  is  possible  to  give  students 
exposure  to  rare  clinical  conditions  that  they  would  be 
unlikely  to  encounter  in  the  short  span  of  their  clinical 
rotations.  CAI  can  also  be  brought  into  classroom  and 
lecture  situations  to  enhance  rather  than  displace  facul- 
ty-student interactions  on  a subject. 

CAI  applications  have  existed  in  medical  schools  for 
more  than  25  years,  yet  their  foothold  in  the  medical 
curriculum  still  appears  spotty  and  somewhat  tenuous. 
Rigorous  evaluations  of  the  comparative  efficacy  of 
technology-based  instructional  programs  are  rare,  and 
most  seem,  in  the  words  of  Richard  Clark  of  the 
University  of  Southern  California  Department  of 
Educational  Psychology,  “to  be  a triumph  of  enthusiasm 
over  careful  analysis.”’^  Dr.  Clark  notes,  “It  is  likely  that 
any  instructional  method  and  any  information  necessary 
for  medical  education  can  be  delivered  by  more  than 
one  medium.  In  most  cases,  many  possible  medium- 
delivery  choices  will  have  exactly  the  same  learning 
benefit.”  Still,  a small  number  of  carefully  controlled 
evaluations  have  shown  CAI  in  medical  school  settings 
to  be  both  effective  and  cost-effective  when  compared 
to  traditional  forms  of  teaching.*  It  is  notable  than  none 
of  the  published  effectiveness  studies  done  to  date  have 
addressed  the  latest  generation  of  CAI  applications, 
which  provide  photorealistic,  interactively  manipulat- 
able  three-dimensional  images  and  multimedia  (such  as 
sound  and  motion  pictures).  Whether  the  latest  genera- 
tion of  information  technologies  will  distinguish  them- 
selves as  the  obvious  and  provably  better  method  of 
delivering  the  medical  curriculum  is  yet  to  be  answered, 
but  it  is  clear  that  computers  provide  the  only  feasible 
method  for  conveying  some  types  of  information  in 
modem  medical  schools.  To  the  goal  of  continued  inte- 
gration of  information  technologies  into  the  educational 
process,  each  of  the  five  University  of  California  med- 
ical schools  have  computer  learning  labs  and  staffs  who 
assist  medical  school  faculty  to  apply  computer-based 
tools  to  curricular  objectives. 

Recommendations 

In  its  fomiulation  of  a blueprint  for  the  training  and 
education  of  future  health  professionals,  the  University 
of  California  Commission  on  the  Future  of  Medical 
Education  may  wish  to  consider  the  following: 

• The  use  of  information  technologies  by  medical 
students,  graduate  trainees,  and  practicing  health 
care  professionals  is  not  a didactic  set  of  ideas  or 
skills  to  be  taught  as  a single  course.  Rather,  it  is 
a way  of  life,  a method  of  problem  solving  that 
encourages  reaching  beyond  one’s  own  fund  of 
knowledge  and  consulting  the  growing  body  of 
electronically  accessible  biomedical  knowledge 
early  and  often.  It  is  perhaps  the  only  plausible 
antidote  to  the  inappropriate  use  of  personal 
heuristics  (“mles  of  thumb”)  that  govern  the 
majority  of  clinical  decisions  and  seem  sensible 
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but  that  are  often  incorrect.'®  Use  of  information 
technologies  is  an  essential  component  of  evi- 
dence-based medicine  and  needs  to  be  woven 
throughout  the  fabric  of  undergraduate,  graduate, 
and  continuing  medical  education. 

• Of  all  the  information  technology  initiatives  that 
might  best  prepare  health  professionals  for  the 
world  of  digital  communications  in  which  they 
will  work,  the  most  highly  leveraged  would  be 
the  improvement  of  computer  network  and 
workstation  infrastructure  systematically  and 
comprehensively  in  undergraduate  and  clinical 
training  environments  of  University  of 
California  medical  schools  and  academic  med- 
ical centers.  State-of-the-art  LANs  connected  to 
the  Internet  and  accessible  via  microcomputer 
workstations  with  simple  point-and-click  inter- 
faces will  catalyze  the  scholarly  communications 
among  faculty  and  trainees  and  serve  as  a model 
for  future  professional  interactions.  Such  a net- 
work and  workstation  infrastructure  is  currently 
uneven  at  best  on  University  of  California  med- 
ical campuses,  and  it  is  notably  absent  from 
many  inpatient  and  outpatient  facilities. 

• Recognizing  that  faculty  are  the  most  important 
role  models  for  students  and  graduate  trainees. 
University  of  California  medical  schools  should 
ensure  facilities  and  resources  are  available  to 
train  faculty  members  in  the  use  of  modem  infor- 
mation technologies,  both  for  medical  education 
and  for  clinical  care.  As  a corollary,  medical 
schools  should  require  faculty  members  who 
have  responsibility  for  medical  students’  educa- 
tion to  become  skilled  in  the  application  of  mod- 
em information  technologies  to  the  problem 
solving  processes  they  are  teaching  to  students. 

• In  the  spirit  of  “what  gets  tested  gets  learned,” 
medical  faculties  should  explicitly  define  core 
information  technology  competencies  for  stu- 
dents, residents,  and  fellows  and  measure  the 
achievement  of  trainees  in  attaining  those  com- 
petencies. The  list  provided  in  this  report  may 
serve  as  a starting  point,  but  the  topics  will 
undoubtedly  need  to  be  revisited  over  time  as 


technical  innovation  and  norms  of  professional 
and  business  communications  change  in  society 
at  large.  Once  defined,  practical  implementation 
plans  and  sufficient  resources  need  to  be  allocat- 
ed to  achieve  the  desired  competencies. 

The  fusion  of  computer  and  communications  tech- 
nologies and  the  growth  of  worldwide  computer  networks 
will,  over  the  next  ten  years,  create  a global  village  whose 
possibilities  for  near-instantaneous  information  exchange 
and  interpersonal  communications  will  substantially  alter 
medical  practice,  biomedical  research,  and  medical  edu- 
cation. Recognizing  this,  investing  in  an  information 
infrastructure  within  medical  schools  and  academic  med- 
ical centers  that  takes  advantage  of  these  emerging  trends, 
and  creating  a human  resources  infrastructure  of  profes- 
sionals with  modem  information  systems  skills  should  be 
important  components  of  a blueprint  for  medical  educa- 
tion by  the  University  of  California. 
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The  Role  of  Diversity  in  the  Health  Care  Needs 

of  California 


MICHAEL  V.  DRAKE,  MD,  ond  DANIEL  H.  LOWENSTEIN,  MD,  San  Francisco,  California 


Socioeconomic,  racial,  and  ethic  diversity  influence  many  facets  of  health  care,  including  access  to 
health  services,  the  morbidity  and  mortality  of  disease,  and  the  process  of  training  health  care  profes- 
sionals. California  has  an  increasingly  diverse  population,  and  it  is  essential  that  the  University  of  Cali- 
fornia medical  schools  carefully  address  the  role  of  diversity  in  medical  education  and  in  education  for 
the  many  other  professionals  who  have  a key  role  in  the  provision  of  care  and  services  to  Californians. 
In  this  paper,  we  provide  evidence  in  support  of  the  belief  that  the  University  of  California  system 
must  train  a physician  workforce  that  reflects  the  racial,  ethnic,  and  socioeconomic  characteristics  of 
California's  population  in  order  to  provide  equitable  health  care  to  all  segments  of  the  state's  people. 
(Drake  MV,  Lowenstein  DH.  The  role  of  diversity  in  the  health  care  needs  of  California.  West  j Med  1 998;  1 68:348-354) 


Part  of  the  educational  mission  of  the  University  of 
California  (UC)  is  to  train  health  care  professionals 
who  can  provide  for  the  health  needs  of  the  people  of  our 
state.  An  important  consideration  in  doing  so  is  the 
influence  of  racial  and  ethnic  diversity,  both  of  the 
patient  population  and  of  health  care  professionals,  on 
the  educational  process  as  well  as  the  design  and  imple- 
mentation of  health  care  programs.  This  issue  has 
achieved  prominence  in  recent  years  due  to  the  conflu- 
ence of  at  least  three  notable  trends.  First,  California  has 
become  increasingly  diverse,  and  the  size  of  certain  tra- 
ditionally “minority”  populations  (such  as  Latino  and 
Asian)  will  soon  exceed  that  of  Caucasians.  Second,  it 
has  become  increasingly  clear  that  there  are  substantial 
disparities  in  the  health  status  of  different  racial  and  eth- 
nic groups,  and  recent  studies  suggest  that  a significant 
part  of  these  disparities  relate  to  access  to  health  care. 
Finally,  recent  political  events  have  provoked  an  intense 
state  and  national  debate  concerning  the  value  of  affir- 
mative action  and  the  criteria  used  to  determine  admis- 
sion to  our  colleges  and  universities.  One  of  these  events 
was  the  passage  by  UC  Regents  of  resolutions  SP-1  and 
SP-2  in  July  of  1995.  The  resolutions  eliminated  the  use 
of  gender,  race,  ethnicity,  or  other  similar  characteristics 
in  student  admissions  or  business  contracting.  Another 
event  involves  the  1996  ballot  initiative  (Proposition 
209)  which,  in  essence,  banned  all  state  and  local  affir- 
mative action  programs. 

Herein,  we  examine  the  question  of  how  diversity 
may  have  an  important  influence  on  the  training  of 
health  care  professionals  in  California.  Our  central 


hypothesis,  or  belief,  is  that  the  UC  system  must  train 
physicians  with  the  racial,  ethnic,  and  socioeconomic 
characteristics  of  California’s  population  in  mind  to  pro- 
vide equitable  health  care  to  all  people.  To  address  this 
hypothesis,  we  will  consider  the  following  set  of  ques- 
tions. First,  are  there  differences  in  the  health  status  of 
various  racial,  ethnic,  and  socioeconomic  populations 
within  our  state?  Second,  if  there  are  differences  in 
health  status,  what  are  the  relative  contributions  of 
underlying  biological  factors,  access  to  care,  and  dis- 
crimination in  the  provision  of  care  based  on  social  bar- 
riers such  as  race,  culture,  ethnicity,  and  language? 
Third,  what  is  the  evidence  tying  access  to  care  or  dis- 
crimination of  care  to  the  diversity  of  the  physician 
workforce?  Fourth,  if  increased  diversity  of  physicians 
will  improve  access  to  care  and  lessen  social  barriers, 
how  is  this  best  achieved?  Finally,  if  we  are  to  increase 
the  diversity  of  medical  school  classes,  what  are  the 
mechanisms  for  doing  so.  and  how  do  these  conflict  with 
the  Regents’  decision  to  abolish  affirmative  action  and 
the  limits  set  by  Proposition  209? 

Are  There  Differences  in  the  Health  Status 
of  Various  Racial,  Ethnic  and  Socioeconomic 
Populations  Within  our  State? 

The  answer  to  this  first  question  is  an  unequivocal 
yes.  Numerous  epidemiological  studies  have  demon- 
strated a clear  relationship  between  the  health  status  of 
a population  and  characteristics  such  as  race,  ethnicity, 
and  socioeconomic  status.  At  the  national  level,  it  is 
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I well-recognized  that  minority  and  economically  disad- 
I vantaged  populations  suffer  a disproportionate  burden 
of  disease,  even  after  correcting  for  other  potential 
influences.'’^ 

A number  of  recent  studies  have  looked  at  the  rela- 
, tionship  of  health  status  to  race  and  ethnicity  specifical- 
ly in  California.  For  example,  in  1993  the  age-adjusted 

! mortality  rate  per  100,000  people  was  771 .4  for  African 
Americans,  471.3  for  Caucasians,  363.7  for  Latinos,  and 
I 309.2  for  Asian  Americans  and  other  minorities.^ 
i African  Americans  had  the  highest  age-adjusted  death 
ij  rates  for  all  major  categories  of  disease  other  than  chron- 
ic obstructive  pulmonary  disease  and  approximately 
twice  the  rate  of  deaths  than  the  rest  of  the  population  for 
heart  disease,  cerebrovascular  disease,  and  diabetes, 
among  other  conditions."'  In  absolute  terms,  the  excess 
mortality  in  African  Americans  from  heart  disease  and 
cerebrovascular  disease  alone  is  equal  to  the  entire  mor- 

I'  tality  attributable  to  cancer  in  the  general  population. 
Similarly,  Latinos  had  a higher  age-adjusted  death  rate 
for  diabetes,  liver  disease,  and  certain  perinatal  condi- 
j tions,  whereas  the  rates  were  lower  than  the  state  as  a 
whole  for  cardiovascular  disease,  cancer,  stroke,  and 
AIDS.^  Although  the  data  for  Asian  Americans  are  not 
as  extensive,  it  appears  that  the  overall  age-adjusted 
I death  rates  for  most  conditions  are  lower  for  Asian 
Americans  than  for  the  state  as  a whole  and  when  com- 
i pared  directly  to  Caucasians.® 

j Besides  mortality,  there  are  also  notable  differences 
in  morbidity  among  various  minority  populations.  The 
prevalence  of  hypertension,  a risk  factor  for  heart  dis- 
ease and  stroke,  is  approximately  30%  for  African 
j Americans  and  20%  for  Caucasians.''  Amputation  relat- 
: ed  to  diabetes  occurs  2.3  times  more  often  for  African 

Americans  than  for  Caucasians,®  and  glaucoma  leads  to 
blindness  7 times  more  often  in  African  Americans  than 
in  Caucasians.’  Various  forms  of  cancer,  including 
breast  and  cervical  cancer  in  women  and  prostate  cancer 
in  men,  generally  present  at  a more  advanced  stage  and 
are  not  treated  as  successfully  in  African  Americans 
* compared  with  other  groups.  Likewise,  there  are  notice- 
able differences  in  the  prevalence  of  infections  such  as 
tuberculosis  and  sexually  transmitted  diseases.  For 
example,  at  the  national  level,  it  has  been  estimated  that 
in  1992  approximately  70%  of  cases  of  tuberculosis 
were  reported  among  minorities,  with  an  even  higher 
proportion  (86%)  in  children. 

Various  California-based  studies  have  also  document- 
ed the  fact  that  lower  socioeconomic  status  is  associated 
with  a higher  morbidity  and  mortality  for  most  common 
diseases  and  risk  factors,*""  which  is  consistent  with 
national  observations.^  For  example,  a 19-year  longitudi- 
nal study  of  residents  from  Alameda  County,  California, 
surveyed  the  health  status  of  people  living  within  and 
outside  of  regions  classified  as  “poverty”  areas.'"  Results 
showed  that  there  was  a significantly  increased  risk  of 
mortality  associated  with  residence  in  poverty  regions 
even  after  correcting  for  age,  sex,  race,  baseline  health 
status,  unemployment,  and  other  characteristics. 


Given  the  Disparities  in  Health  Status,  What 
Are  the  Relative  Contributions  of  Underlying 
Biological  Factors,  Access  to  Care,  and 
Discrimination  in  the  Provision  of  Care  Based 
on  Such  Social  Barriers  as  Race,  Culture, 
Ethnicity,  and  Language? 

The  underlying  basis  for  the  differences  in  health  sta- 
tus among  various  racial  and  ethnic  groups  has  been  a 
focus  of  a substantial  amount  of  research  in  recent  years. 
There  are  obviously  numerous  potential  mechanisms 
that  may  play  a role;  however,  much  of  the  attention  has 
been  placed  on  differences  in  underlying  biological  fac- 
tors and  access  to  health  care. 

Biological  factors,  based  on  people’s  racial  or  ethnic 
backgrounds,  can  exert  differential  effects  on  their 
health.  For  example,  genetic  causes  of  diseases  may  be 
associated  with  certain  ethnic  or  racial  groups  (for  exam- 
ple, Tay-Sachs  disease  in  Ashkenazi  Jews  and  sickle  cell 
anemia  in  African  Americans).  The  large  differences  in 
survival  rates  for  common  diseases  such  as  cancer  have 
led  to  the  conclusion  that  underlying  biological  factors 
may  have  an  important  role  in  the  overall  health  of  vari- 
ous populations.  Nonetheless,  there  are  no  compelling 
data  to  suggest  the  existence  of  a “biological  burden”  of 
disease  that  disproportionately  affects  one  group  more 
than  another  in  a major  way.  A recent  analysis  by 
Roach'^  challenges  the  assumption  that  the  disparities  in 
cancer  survival  rates  between  African  Americans  and 
Caucasians  can  be  explained  by  race  as  an  independent 
variable.  Various  studies  have  found  that  African  Ameri- 
cans have  a shorter  survival  rate  from  various  cancers 
even  after  correcting  for  the  relatively  later  stage  of  dis- 
ease at  the  time  of  diagnosis  and  initial  treatment.  Roach 
suggests  these  differences  may  be  well  explained  by  a so- 
called  “extent  of  disease  bias,”  in  which  a relatively 
crude  staging  system  tends  to  overestimate  the  corre- 
sponding disparity  in  the  duration  or  likelihood  of  sur- 
vival. Studies  using  more  sophisticated  staging  systems, 
especially  those  carried  out  prospectively,  have  generally 
failed  to  show  that  race  is  an  independent  prognostic 
indicator  for  survival.  Furthermore,  a study  by  Weiss  and 
colleagues  found  that  the  molecular  indices  used  to  esti- 
mate cancer  prognosis  do  not  differ  significantly  among 
Caucasians,  African  Americans,  and  Latinos,  further 
supporting  the  idea  that  disparities  in  survival  between 
these  groups  are  not  due  to  biologic  differences.'^ 

In  contrast  to  biological  factors,  access  to  health  care 
is  considered  an  important  determinant  of  the  relative 
health  status  for  different  populations.  Access  to  health 
care  helps  define  the  likelihood  of  receiving  appropriate 
treatments,  preventative  care,  and  routine  health  mainte- 
nance (both  curative  and  palliative)  and  is  determined  by 
socioeconomic  and  ethnic  factors.  Unfortunately,  there 
continues  to  be  a noticeable  difference  in  access  to 
health  care  within  Californian.  For  example,  approxi- 
mately 14%  of  African  Americans,  15%  to  50%  of 
Asian- Americans,"  and  37%  of  Latinos  are  uninsured, 
compared  to  12.5%  of  Caucasians."*  Numerous  studies 
have  shown  that  lack  of  insurance  or  coverage  by  gov- 
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ernment  programs  such  as  Medicaid  is  associated  with 
less  medical  care,'‘’“‘^  less  preventative  care,'*^""*^  and 
higher  rates  of  hospitalization  for  potentially  avoidable 
problems."'  " A recent  study  examining  the  source  of 
care  in  Los  Angeles  County  found  that  African  Ameri- 
cans and  Latinos  were  more  likely  to  use  the  emergency 
department  for  health  care  needs  and  that  they  used 
physician  services  less  frequently  than  Caucasians."^ 
Washington  and  colleagues  reported  that  the  average 
wait  for  an  urgent  medical  care  visit  is  3.7  days  for 
African  Americans,  5.2  days  for  Latinos,  and  2.4  days 
for  Caucasians.'' 

Education,  literacy,  and  language  are  also  substantial 
limitations  for  access  to  health  care.  For  instance,  a 1988 
survey  from  the  San  Diego  area  found  that  60%  of 
Southeast  Asians  felt  that  language  was  a major  imped- 
iment to  obtaining  sufficient  care  for  medical  needs."'' 
Not  surprisingly,  it  has  also  been  shown  that  knowledge 
of  risk  factors  and  risk-reduction  strategies  correlates 
with  level  of  education."-’  A similar  relationship  is  very 
likely  to  exist  regarding  language. 

Another  potential  barrier  to  health  care  is  racial  or 
ethnic  discrimination.  Some  studies  that  have  investigat- 
ed this  issue  raise  the  possibility  that  the  racial  discrim- 
ination existing  in  our  society  at  large  is  also  found  to 
some  degree  within  our  health  care  system.  For  exam- 
ple, a 1993  study  by  Todd  and  colleagues  examined  the 
use  of  analgesia  during  the  treatment  of  long-bone  frac- 
tures in  Latino  and  non-Latino  patients  at  the  UCLA 
Medical  Center  emergency  department.’-’  Results 
showed  that  Latino  patients  were  twice  as  likely  as  non- 
Latino  patients  to  receive  no  pain  medication  (with  a 
crude  relative  risk  of  2.12;  95%  confidence  interval, 
1.35  to  3.32),  even  after  controlling  for  other  variables 
such  as  injury  type  or  patient  or  physician  characteris- 
tics. In  a follow-up  study,  the  authors  found  there  were 
no  differences  in  physicians’  assessments  of  the  degree 
of  pain  experienced  by  Latino  versus  non-Latino 
patients,  further  supporting  the  possibility  of  an  ethnic 
bias  in  the  provision  of  care.’^  Another  study  carried  out 
at  two  southern  California  teaching  hospitals  found  that 
nurses  caring  for  patients  following  cholecystectomy 
were  more  likely  to  assess  the  degree  of  pain  in  Cau- 
casians as  higher  than  Latinos,”  even  though  the 
patients’  self-assessment  of  their  pain  was  similar. 
Nonetheless,  the  two  groups  received  comparable 
amounts  of  pain  medication  postoperatively. 

A somewhat  more  extensive  literature  exists  regard- 
ing the  ethnic  variations  in  treatment  for  end-stage  renal 
disease  (ESRD),  in  which  it  has  been  shown  that  African 
Americans  are  treated  with  peritoneal  dialysis  at  sub- 
stantially lower  rates  than  Caucasians.’*  This  disparity 
continues  despite  the  development  of  the  Medicare 
ESRD  program,  which  has  presumably  removed  socioe- 
conomic barriers  to  access  to  therapy.  Barker-Cummings 
and  colleagues,  in  a study  of  peritoneal  dialysis  treat- 
ment in  the  Southeast  US.  found  that  African  Americans 
were  55%  less  likely  than  Caucasians  to  use  peritoneal 
dialysis  as  initial  therapy  for  ESRU.’"^  After  determining 


that  the  difference  could  not  be  accounted  for  by  a vari- 
ety of  demographic  and  comorbid  factors,  the  authors 
concluded  that  the  findings  “underscore  the  likelihood 
that  complex  relationships  exist  between  nonclinical 
factors  and  the  use  of  health  services  and  may  persist 
after  removal  of  economic  barriers  to  care.”  The  non- 
clinical factors  likely  include  different  perspectives  and 
attitudes  by  both  individual  patients  and  health  care  pro- 
fessionals concerning  the  appropriate  therapy  for  ESRD. 

What  Is  the  Evidence  Tying  Access  to  Care 
or  Discrimination  of  Care  to  the  Ethnic  or 
Socioeconomic  Diversity  of  the  Physician 
Workforce? 

The  preceding  analysis  suggests  that  access  to  health 
care,  and  some  degree  of  ethnic  or  cultural  discrimina- 
tion, appear  to  contribute  to  differences  in  the  health  and 
quality  of  health  care  of  various  ethnic  or  socioeconomic 
groups.  We  now  address  the  question  of  whether  diversi- 
ty in  the  physician  workforce  can  have  any  direct,  sub- 
stantive effects  on  these  parameters.  For  the  remainder  of 
this  paper  we  restrict  our  discussion  to  the  effects  of 
racial,  ethnic,  or  cultural  diversity  and  not  socioeconom- 
ic diversity,  because  data  on  the  potential  influence  of 
socioeconomic  diversity  in  these  matters  are  too  limited. 

One  potential  effect  is  in  the  possible  relationship 
between  the  racial,  ethnic,  or  cultural  background  of  a 
physician  and  his  or  her  decision  about  where  to  practice 
medicine.  Komaromy  and  associates  closely  examined 
the  distribution  and  practice  patterns  of  primary  care 
physicians  and  specialists  in  California.-’"  The  state  was 
divided  into  394  “community  areas”  by  grouping  zip 
codes.  Census  data  were  used  to  determine  if  these  zip 
code  clusters  were  urban  or  rural,  and  whether  or  not  they 
had  a high  percentage  of  African  American  residents,  of 
Latino  residents,  of  both,  or  of  neither.  Physician  short- 
age areas  were  designated  as  those  that  had  fewer  than  30 
primary  care  physicians  per  100,000  residents.’' 

The  percentage  of  African  American  and  Latinos  liv- 
ing in  California  communities  correlated  directly  with  the 
likelihood  of  the  community  being  a physician  shortage 
area,  and  correlated  inversely  with  the  number  of  physi- 
cians practicing  in  the  community.  In  California  overall, 
29%  of  the  zip  code  communities  were  designated  as 
physician  shortage  areas.  Among  urban  communities, 
57%  of  poor  areas  with  a high  percentage  of  African 
American  and  Latino  residents  were  physician  shortage 
areas.  In  contrast,  only  13%  of  poor  areas  with  neither  a 
high  percentage  of  African  American  or  Latino  residents 
were  physician  shortage  areas.  Among  communities  that 
were  not  poor,  42%  percent  with  a high  percentage  of 
African  American  residents  were  physician  shortage 
areas,  whereas  only  10%  of  non-poor  areas  with  neither  a 
high  Latino  or  high  African  American  population  were 
physician  shortage  areas.  Other  communities  had  inter- 
mediate values.  Furthermore,  every  rural  community  with 
a high  percentage  of  African  American  residents,  regard- 
less of  economic  status,  was  a physician  shortage  area. 


WJM,  May  1998— Vol  168,  No.  5 


Diversity's  Role  in  Health  Care — Drake  and  Lowenstein  351 


A particularly  striking  finding  in  this  analysis  was 
that  in  both  rural  and  urban  communities,  the  number  of 
physicians  practicing  per  capita  is  higher  in  poor,  non- 
minority communities  than  it  is  in  non-poor,  minority 
communities.  Thus,  Komaromy  and  associates  found 
that  it  is  the  race  and  ethnicity  of  the  inhabitants  of  Cal- 
ifornia communities  and  not  the  socioeconomic  status 
that  correlates  most  closely  with  the  number  of  physi- 
cians practicing  in  a given  community. 

When  these  data  were  reexamined  to  determine  the 
race  and  ethnicity  of  the  physicians  practicing  in  minor- 
ity, poor,  and  underserved  areas,  a predictable  pattern 
arose.  Physicians  generally  practiced  in  areas  with  rela- 
tively high  proportions  of  residents  of  their  own  race  or 
ethnic  group.  African  American  physicians  practiced  in 
areas  where  the  mean  percentage  of  African  American 
residents  was  nearly  five  times  as  high  as  in  areas  where 
other  physicians  practiced.  Similarly,  Latino  physicians 
practiced  in  areas  where  the  mean  percentage  of  Latino 
residents  was  considerably  higher  than  in  areas  where 
other  physicians  practiced.^® 

Regardless  of  the  practice  location  of  the  physician’s 
office,  physicians  cared  for  a large  percentage  of  patients 
from  their  own  race  or  ethnic  group.  African  American 
physicians,  for  example,  cared  for  nearly  six  times  as 
many  African  American  patients  as  did  other  physicians. 
In  fact,  the  only  characteristic  of  the  physician  that  pre- 
dicted caring  for  a high  proportion  of  African  American 
patients  was  African  American  race.  Similarly,  Latino 
physicians  cared  for  a higher  proportion  of  Latino 
patients  than  did  physicians  of  other  races  or  ethnicities. 
These  data  echo  patterns  of  practice,  commerce,  friend- 
ship, and  association  generally  found  throughout  the  US. 
It  is  noteworthy  that  the  race  or  ethnicity  of  the  community 
correlates  most  strongly  with  the  number  of  physicians 
practicing  per  capita,  and  the  most  powerful  predictor  of 
whether  a given  physician  will  practice  in  an  underserved 
area  is  his  or  her  race  or  ethnicity. 

Physicians  have  a choice  of  practice  location,  and 
patients  have  some  degree  of  choice  in  selecting  a physi- 
cian. When  comparing  the  percentage  of  minority 
patients  in  the  practices  of  minority  physicians  whose 
offices  were  located  in  non-minority  communities,  both 
African  American  and  Latino  physicians  cared  for  20% 
to  25%  more  African  American  and  Latino  patients  than 
did  their  practice  neighbors.  This  indicates  that  minority 
patients  will  travel  to  non-minority  areas  to  obtain  care 
from  minority  physicians. 

A question  related  to  the  ethnic  diversity  of  physi- 
cians and  provision  of  care  is  the  effect  of  diversity  on 
the  process  of  medical  education  itself.  Common  sense 
suggests  that  the  coexistence  of  ethnically  diverse  med- 
ical school  classes  and  faculty  will  broaden  understand- 
ing of  the  many  ethnic,  cultural,  and  social  issues  that 
influence  health.^^  (The  values  of  a diverse  student  body 
to  the  overall  mission  of  university  education  were  artic- 
ulated in  a paper  by  Neil  Rudenstine,  President  of  Har- 
vard University.^^)  Although  there  is  relatively  little 
research  into  this  area  as  it  applies  to  medical  education. 


our  own  experience  as  teachers  and  physicians  at  UCSF 
has  made  it  extremely  clear  that  the  diversity  of  our  stu- 
dents and  colleagues  has  a very  real  effect  on  the  train- 
ing environment.  Students  and  faculty  learn  from  one 
another,  through  first-hand  experience,  about  the  variety 
of  perspectives  that  exist  in  a culturally  diverse  society. 

Of  equal  importance  is  the  fact  that  the  diversity  of 
our  students  and  faculty  has  a direct  impact  on  the  day- 
to-day  care  provided  to  patients  who  come  to  our  med- 
ical school  for  help.  Two  anecdotes  serve  to  make  this 
point.  The  first  emphasizes  that  the  growing  diversity  of 
our  medical  students  increases  the  likelihood  that  we  can 
communicate  effectively  with  patients  regardless  of 
their  background: 

A 57  year-old  Latino  woman  came  to  the  Neurology 
Clinic  complaining  of  persistent  musculoskeletal  pain, 
dizziness,  and  headaches  one  week  after  being  assault- 
ed. Medical  records  indicated  that  her  initial  evaluation 
after  the  trauma  showed  no  serious  physical  injuries.  A 
fourth-year  medical  student  who  was  fluent  in  Spanish 
and  familiar  with  Latino  culture  quickly  established  that 
the  patient’s  current  problems  were  related  to  depres- 
sion, and  a careful  review  of  her  social  history  revealed 
a number  of  important  depression  risk  factors.  The  stu- 
dent was  able  to  form  an  alliance  with  the  patient  and 
effectively  convey  the  therapeutic  plan. 

The  second  anecdote  concerns  an  exchange  of  e-mail 
messages  that  reveals  how  physicians  educate  one 
another  about  cultural  issues: 

Dear  Don: 

I Just  wanted  to  touch  base  with  you  concerning  patient 
X,  who  I saw  in  our  Epilepsy  Clinic  yesterday  . . . (My 
main  concern)  is  her  mental  status.  I was  struck  by  her 
inability  to  provide  much  detail  about  her  history  and  her 
limited  insight.  I cannot  rule  out  misimpressions  due  to 
cultural/language  barriers,  but  she  doesn’t  seem  to  have 
normal  cognitive  function  for  a 56-year  old.  What  are 
your  thoughts  on  this?  Could  it  be  related  to  her  thyroid 
disease?  Other  metabolic  disturbance? 

Dear  Dan: 

Thanks  for  following  patient  X.  I’ve  only  seen  her  a 
couple  of  times. . . . My  impression  is  that  she  does  have 
poor  insight  into  her  diseases,  a not  uncommon  problem 
in  immigrant  Chinese  who  are  not  exposed  to  Western 
medicine.  I didn’t  encounter  much  difficulty  in  history 
taking,  although  I often  elicit  histories  by  way  of  symp- 
toms rather  than  disease  as  many  Chinese  with  minimal 
education  don’t  know  the  Chinese  terms  for  various  dis- 
eases and  will  automatically  answer  “no.”  I haven’t  for- 
mally evaluated  her  cognitive  function,  but  I do  recall 
having  to  repeat  or  paraphrase  my  questions  regarding 
symptomotology,  which  I find  is  not  uncommon  in 
patients  with  limited  education  and  exposure  to  Medical 
medicine.  I will  pay  more  attention  to  her  cognitive 
function  when  she  sees  me  again  and  will  report  back  to 
you  my  impressions. 

Our  observations  at  UCSF  suggest  that  these  and 
similar  scenarios  have  a significant  impact  on  the  abili- 
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ty  of  our  medical  school  to  provide  high-quality  care  to 
our  patients.  It  also  seems  likely  that  the  same  interac- 
tions have  important  value  to  other  California  medical 
schools  and  nonacademic  medical  settings  as  well. 

If  Increased  Ethnic  Diversity  of  Physicians 
Will  Improve  Access  to  Care  and  Lessen 
Social  Barriers,  How  Is  This  Best  Achieved? 

The  need  for  more  physicians  sensitive  to  and  willing 
to  practice  in  minority  communities  has  been  apparent  to 
medical  educators  for  many  years.  A concerted  effort 
toward  increasing  the  percentage  of  underrepresented 
minority  medical  students  receiving  training  in  US  med- 
ical schools  dates  back  to  the  late  IQbOs.^"*  African 
American,  Mexican  American,  Puerto  Rican,  mainland 
Americans,  and  Native  Americans  have  been  designated 
as  underrepresented  minorities  (URM)  by  the  American 
Association  of  Medical  Colleges.  This  term  refers  to  the 
fact  that  the  percentage  of  these  people  among  the  physi- 
cian force  is  significantly  lower  than  the  percentage  of 
these  people  among  the  general  population.  Initial 
efforts  in  medical  schools  were  directed  at  removing  tra- 
ditional and  statutory  barriers  to  admitting  underrepre- 
sented medical  students,  recruiting  underrepresented 
minority  medical  school  applicants,  and  encouraging 
those  accepted  to  attend  “majority”  medical  schools. 

These  efforts  met  with  mixed  results  for  a variety  of 
important  reasons.  The  initial  component  of  this  plan, 
removing  statutory  barriers  to  admission  to  majority 
medical  schools,  was  fairly  straightforward  and  fol- 
lowed the  national  agenda  for  civil  rights  reforms  during 
the  1960s.-^'*  Nonetheless,  many  traditional  barriers  to 
admitting  underrepresented  minority  medical  students 
remained  in  force.  In  1965  only  about  2%  of  the  practic- 
ing physicians  in  the  US  were  members  of  ethnic  minor- 
ity groups.  The  overwhelming  majority  of  these  were 
African  American  and  most  had  graduated  from  the  tra- 
ditionally African  American  medical  schools,  Howard 
University  and  Meharry  Medical  College. 

During  the  late  1960s  and  early  1970s,  about  half  of 
the  medical  schools  in  the  United  States  began  to  admit 
larger  numbers  of  underrepresented  medical  students, 
but  by  1990  only  about  50%  of  medical  schools  had 
entering  classes  that  were  more  than  5%  URM  stu- 
dents.Throughout  the  1970s,  the  more  competitive 
medical  schools  in  the  country  were  often  the  most  suc- 
cessful in  admitting  significant  numbers  of  minority 
medical  students.  UCSF  and  Harvard  University  are  two 
examples.  This  success  derived  largely  from  aggressive 
recruitment  and  acceptance  programs  and  from  the  fact 
that  the  medical  schools  had  reputations  strong  enough 
to  attract  the  top  minority  medical  students  in  the  appli- 
cant pool.  These  few  top  achieving  minority  applicants 
had  academic  records  that  more  closely  approximated 
those  of  the  majority  applicant  pool.  The  applicants 
tended  to  do  well  in  medical  school  once  admitted,  and 
the  programs  of  recruitment  and  aggressive  admission 
were  seen  as  successful  on  most  campuses.  It  became 


apparent  by  the  mid-1980s,  however,  that  a program  in 
which  relatively  few,  more  competitive  medical  schools 
were  educating  a small  number  of  the  most  academical- 
ly successful  minority  applicants  did  not  produce  signif- 
icant numbers  of  minority  physicians  nationally.  In  fact, 
the  degree  of  underrepresentation  of  minorities  in  medi- 
cine compared  to  minorities  in  the  population  increased 
between  1975  and  1990.-^* 

Less  competitive  majority  schools  were  also  admit- 
ting larger  numbers  of  minority  medical  students  in  the 
1980s  than  they  had  in  the  1960s.  In  many  circum- 
stances, however,  these  minority  students  had  difficulty 
completing  the  curriculum  in  a timely  and  successful 
fashion.  Recognizing  this,  the  American  Association  of 
Medical  Colleges  (AAMC)  launched  a program  termed 
“3,000  by  2000,”  aimed  at  increasing  the  number  of 
URM  first-year  medical  school  students  nationally  to 
3,000  by  the  turn  of  the  century.  AAMC  realized  that 
increasing  minority  enrollment  was  a two-pronged 
effort.  Medical  schools  had  to  be  willing  to  admit  these 
students,  and  qualified  students  had  to  be  available. 
Most  medical  schools  were  willing  to  admit  qualified 
students,  but  the  pool  of  qualified  minority  applicants 
was  small.  A central  component  of  the  3,000  by  2000 
program  is  articulation  agreements  between  medical 
schools,  colleges,  high  schools,  and  middle  schools  to 
help  increase  awareness  of  science  careers  as  an  option 
for  minority  students  and  to  improve  the  teaching  and 
preparation  of  minority  students  so  that  the  qualified 
applicant  pool  will  grow."*^ 

Project  3,000  by  2000  was  successful  in  increasing  the 
numbers  of  minority  matriculates  enrolling  in  US  med- 
ical schools  between  1990  and  1995.^^  Each  of  the  124 
medical  schools  in  the  country  has  or  once  had  an  articu- 
lation agreement  with  one  or  more  premedical  or 
secondary  institutions.  The  reason  for  the  increase  in 
minority  medical  students  over  the  past  five  years,  how- 
ever, does  not  derive  from  long-term  efforts  to  increase 
the  applicant  pool.  Rather,  it  has  resulted  from  short-term 
efforts  to  recruit  URM  students  more  heavily  and  employ 
affirmative  action  admission  programs  to  encourage 
minority  applicants  to  attend  majority  institutions. 

Finally,  if  we  Are  to  Increase  Diversity  of 
Medical  School  Classes,  What  Are  the 
Mechanisms  for  Doing  so,  and  How  Does 
This  Conflict  With  the  Regents'  Decision  to 
Abolish  Affirmative  Action? 

Targeted  outreach  and  affirmative  action  admissions 
are  the  two  methods  that  have  been  employed  most  suc- 
cessfully to  increase  diversity  in  medical  school  classes. 
These  are  also  the  methods  endorsed  by  the  AAMC’s 
3,000  by  2000  project.  Other  longer-term  efforts,  such  as 
articulation  agreements  with  undergraduate  and  sec- 
ondary schools,  have  been  successful  in  isolated  cases, 
but  the  experience  at  the  UCSF  School  of  Medicine  has 
been  mixed.  In  some  cases,  informal  articulation  agree- 
ments have  resulted  in  an  undergraduate  institution 
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becoming  a “feeder”  school  to  a medical  school.  The 
success  of  these  arrangements  has  relied  heavily  on  the 
commitment  of  individual  premedical  advisors  and  on 
the  enthusiasm  of  alumni  from  the  feeder  school  who 
return  to  campus  to  recruit  new  applicants. 

Although  these  arrangements  may  increase  the  number 
of  minority  applicants  that  apply  to  a medical  school  from 
a given  college,  they  do  not  increase  the  number  of  appli- 
cants in  the  overall  pool.  Articulation  agreements  with 
middle  schools  and  high  schools  have  the  potential  to 
encourage  a larger  fraction  of  eligible  students  to  pursue 
careers  in  science  and  medicine.  We  do  not  yet  know  if 
these  programs  will  result  in  an  increase  in  the  numbers  of 
minority  students  applying  to  medical  students  nationally. 

The  Regents’  decision  to  ban  affirmative  action  in 
admissions  decisions  will  have  a significant  negative 
effect  on  maintaining  diversity  in  the  University  of  Cal- 
ifornia schools  of  medicine,  because  it  removes  one  of 
the  few  effective  mechanisms  available  to  admissions 
officers  for  enhancing  diversity.  No  alternative  has  been 
shown  to  be  nearly  as  effective.  The  1996  fall  freshman 
enrollment  of  URMs  showed  a dramatic  change  from 
the  fall  of  1994  (a  33%  decrease  system  wide).  This  drop 
was  before  the  full  measure  of  the  restriction  took  place, 
and  it  reflects  the  “chilling  effect”  of  SP-1  and  interme- 
diate policy  changes.  If  the  restrictions  of  SP-1  are  com- 
bined with  a waning  enthusiasm  or  a prohibition  against 
targeted  outreach  programs,  the  combined  effect  may  be 
devastating.  The  fall  1996  freshman  medical  student 
enrollment  statistics  at  UC  Davis  (no  African  Ameri- 
cans, 2 Mexican  Americans,  and  2%  URM  enrollment 
overall)  and  UC  Irvine  (2  African  Americans,  1 Mexican 
American,  and  3%  URM  enrollment  overall)  may 
become  more  than  an  isolated  aberration. 

Until  the  time  that  economic  and  educational  oppor- 
tunities are  distributed  equally  among  people  of  all  races 
and  ethnicities,  it  is  unreasonable  to  expect  that  those 
with  fewer  opportunities  will  achieve  at  the  highest  lev- 
els in  proportionate  numbers.  In  an  endeavor  as  compet- 
itive as  medical  school  admissions,  small  differences  in 
opportunity  can  have  a telling  effect  at  the  margin.  A 
recent  analysis  of  the  family  income  levels  of  UC  under- 
graduates revealed  that  the  average  student  came  from  a 
middle-class  family  with  an  average  annual  income  of 
$61,900.  When  segregated  by  race  it  was  found  that  the 
average  Caucasian  student’s  family  income  was  approx- 
imately $79,300  and  the  average  African  American  stu- 
dent’s family  income  was  $48,500.^*  Although  a person 
with  a family  income  of  $48,500  would  not  be  classified 
as  poor,  it  is  reasonable  to  expect  that  a person  with  a 
60%  greater  family  income  might  have  at  least  some 
measure  of  enhanced  educational  opportunity. 

In  addition  to  the  quantifiable  or  semiquantifiable 
financial,  socioeconomic  status  and  community  of  origin 
data  that  may  be  analyzed,  it  is  important  to  recognize 
that  racism  continues  to  operate  throughout  American 
society.  Decision  making,  privilege  granting,  institutional 
control,  and  many  other  important  opportunity-creating 
features  of  our  culture  are  controlled  disproportionately 


by  Caucasians  and  by  men.  It  is  obvious  that  race  and 
ethnicity  play  a role  in  at  least  some  of  these  decisions. 
Affirmative  action  programs  were  designed  specifically 
with  these  facts  in  mind.  The  Regents’  decision  prohibit- 
ing the  consideration  of  race  and  ethnicity  in  admissions 
and  Proposition  209  will  make  it  difficult  to  maintain  the 
level  of  diversity  the  University  of  California  had  achieved 
before  this  decision.  The  Regents’  decision  to  abolish 
affirmative  action  has  hindered  the  efforts  of  the  Universi- 
ty of  California  to  train  a diversified  physician  work  force. 
We  would  expect,  therefore,  that  the  current  problems  of 
physician  distribution,  access  to  health  care,  and  the  qual- 
ity of  services  provided  in  California  will  worsen. 

Conclusions 

We  have  addressed  the  question  of  whether  the  training 
of  a diverse  physician  workforce  will  have  a beneficial 
impact  on  the  health  of  California’s  people.  California 
has  one  of  the  most  diverse  populations  in  the  country, 
and,  consistent  with  research  elsewhere,  there  continues 
to  be  substantial  disparity  in  the  health  status  of  different 
ethnic  and  socioeconomic  groups  within  the  state.  A sig- 
nificant part  of  this  disparity  can  be  explained  by  differ- 
ences in  access  to  health  care,  which  are  influenced  by 
numerous  factors,  including  language  and  cultural  barri- 
ers. Although  less  well-documented,  disparity  in  health 
care  is  also  affected  to  some  degree  by  ethnic  and  racial 
discrimination.  The  training  of  a diverse  physician  work- 
force will  help  reverse  these  disparities  in  health  care. 
Minority  graduates  from  medical  school  are  far  more 
likely  to  provide  services  to  poor  and  underserved  areas. 
Furthermore,  diversity  of  students  and  faculty  in  the 
training  environment  enhances  understanding  of  the  eth- 
nic and  cultural  issues  that  impact  on  a patient’s  health. 
The  essential,  long-term  mechanism  for  achieving  diver- 
sity of  our  physician  workforce  is  to  have  an  educational 
system  that  provides  all  Californians  an  equal  opportuni- 
ty to  develop  and  demonstrate  their  potential  abilities  to 
be  a physician.  Given  the  current  inequities  in  education 
and  social  conditions  that  persist  in  our  state,  however, 
effective  outreach  programs  and  affirmative  action 
remain  central  elements  in  the  process  to  improve  the 
diversity  of  our  physician  workforce. 
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Like  all  health  care  institutions,  the  nation's  academic  health  centers  are  facing  the  need  for  funda- 
mental change  in  structure  and  opportunity.  This  article  examines  the  trends  in  five  major  areas:  re- 
search, higher  education,  specialization,  finance,  and  organization.  The  impact  of  these  trends  on  the 
academic  health  centers  is  explored. 

(O'Neil  EH.  The  transformation  of  academic  health  in  the  US.  West  j Med  1998;  168:355-359) 


During  the  past  few  years,  there  have  been  several  arti- 
cles reviewing  the  fortunes  of  the  academic  health 
center  in  the  context  of  both  policy  and  more  market -dri- 
ven reform.'’^  These  articles  have  focused  on  the  academ- 
ic health  center  in  the  context  of  the  current  movement  to 
market-driven  health  care.  But  to  develop  a sense  of  the 
future  of  the  academic  health  center  it  is  important  to 
understand  how  it  has  come  into  being.  The  academic 
health  center , as  we  have  come  to  know  it  in  this  country, 
emerged  in  American  culture  and  society  at  a most  fortu- 
itous time.  A confluence  of  intellectual,  social,  demo- 
graphic, scientific,  technological,  and  ethical  realities  of 
the  post-World  War  II  era  produced  a rich  sustenance  for 
the  germination  of  the  idea  of  such  centers.  The  economic 
fortunes  of  the  nation  following  the  war  (in  which  a rela- 
tively small  population  produced  an  overwhelming  por- 
tion of  the  world’s  good  and  services)  provided  not  only 
the  public  income  to  build  the  academic  health  centers, 
but  the  private  wealth  and  demand  to  supply  the  fantastic 
array  of  medical  technological  advances  that  issued  forth 
from  these  great  centers  of  research,  education,  and 
patient  care.^  It  was  such  conditions  that  continued  to  give 
shape  and  direction  to  the  mission,  values,  array  of  pro- 
grams, sources  of  support,  physical  location  and  structure, 
and  relationship  to  society  as  these  institutions  grew  over 
five  decades  into  the  influential  social  institutions  that 
they  have  become  today. 

There  are  five  principal  trends  that  have  come  togeth- 
er to  create  the  academic  health  center  as  we  know  it: 
research,  higher  education,  specialization,  finance,  and 
organization.  These  trends  offer  us  better  insight  into  the 
future  of  these  institutions.  To  develop  a sense  of  how 
the  academic  health  centers  will  change  in  the  coming 
years,  it  is  important  to  explore  the  trends  that  have 
shaped  the  academic  health  center,  how  these  trends  are 


changing,  and  the  likely  impact  of  these  changes  on  the 
mission  and  structure  of  the  future  of  academic  health. 

Research 

Before  World  War  II  most  academic  research  was 
carried  out  with  limited  sponsorship  by  outside  agen- 
cies. Working  in  their  university-sponsored  laboratories, 
researchers  looked  for  funding  from  philanthropic  agen- 
cies, special  interest  disease  foundations,  and,  to  a limit- 
ed extent,  the  federal  government.  Research  was  an 
important  undertaking,  but  except  for  relatively  few  uni- 
versities and  faculty,  it  was  at  best  a minor  part  of  a fac- 
ulty members’  overall  responsibilities.  During  the  war, 
the  nation  experienced  the  efficacy  of  centralized  and 
expanded  investment  in  research.  Most  visibly  though 
the  Manhattan  project,  but  also  in  thousands  of  other  sci- 
entific and  social  scientific  investments,  the  nation  har- 
nessed its  intellectual  capital  and  focused  it  on  solving 
the  immediate  problems  of  a nation  at  war. 

In  the  years  following  the  war,  this  experience  was 
translated  into  peace-time  public  policy,  and  both  the 
rationale  and  the  means  for  an  enlarged  public  role  in  all 
types  of  research  were  advanced.  Such  public  policies 
were  recognized  as  investment  strategies  in  reports  such 
as  Vanneaver  Bush’s  “Science:  The  Endless  Frontier,” 
published  in  1945.  Bush  concluded  that  “the 
Government  should  accept  new  responsibility  for  pro- 
moting the  flow  of  new  scientific  knowledge  and  the 
development  of  scientific  talent  in  our  youth. Support 
for  this  position  is  most  dramatically  revealed  in  the 
growth  of  federally  sponsored  research  institutes  after 
1945.  In  1937  the  Public  Health  Service  had  created  a 
single  research  institute  for  cancer  research,  the  National 
Cancer  Institute.  After  1945  three  new  institutes  were 
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Figure  1. — Educational  attainment  of  people  25  and  older,  1940-1980. 


created  each  decade  until  the  1980s.  Government  sup- 
port has  grown  throughout  the  years,  from  $464,000  for 
operations  and  grants  in  1938  to  more  than  1 1 billion  in 
1995.-^  Thus,  the  postwar  years  led  to  a new-found  con- 
fidence in  the  efficacy  of  research,  both  basic  and 
applied.  In  biomedical  research  the  institutions  that 
would  come  to  be  known  as  academic  health  centers 
were  the  prime  recipients  of  the  new  funding  streams. 

Higher  Education 

A related  postwar  trend  was  the  increased  emphasis 
on  education,  particularly  higher  education.  The 
Servicemen’s  Readjustment  Act  of  1944  provided  the 
ticket  for  many  returning  veterans  to  continue  their  edu- 
cation at  the  government’s  expense.  This  and  the  rapid- 
ly growing  opportunity  for  professional  work  in  the 
expanding  economy  of  the  fifties  led  many  to  pursue 
higher  education. 

The  growth  in  demand  for  undergraduate  education 
led  to  similar  expansion  in  graduate  and  professional 
preparation  in  all  fields.  In  health  care,  this  generated 
important  trends.  As  the  university  welcomed  this 
expanded  and  enlarged  set  of  responsibilities  it  also 
accommodated  a broader  range  of  health  professional 
schools  and  a deeper  commitment  to  all  of  them.  The 
number  of  schools  offering  postgraduate  professional 
preparation  in  dentistry,  public  health,  and  medicine  all 
increased.  Allopathic  medical  schools  grew  from  79  in 
1960  to  126  by  1990.  The  nursing  and  pharmacy  fields 
were  in  the  vanguard  of  a new  movement  to  profession- 
al school  preparation  at  the  undergraduate  level.  Before 
the  war  many  medical  schools  had  consisted  of  two 
years  of  basic  science  preparation  on  the  university  cam- 
pus followed  by  two  years  of  clinical  science  training  at 
a large  public  hospital.  After  the  war  these  two  types  of 
training  were  typically  unified  into  a single-location  pro- 
gram, with  the  university  more  directly  involved  with 
the  management,  if  not  ownership,  of  the  hospital. 

Specialization 

Before  World  War  II,  health  care  and  medicine  in  par- 
ticular had  been  dominated  by  the  work  of  the  generalist  in 
both  training  and  practice.  With  the  expansion  of  clinical 
research  both  during  and  after  the  war  came  a host  of  new 
diagnostic  and  therapeutic  technologies  that  could  address 


many  of  the  health  care  maladies  faced  by  the  nation.  The 
most  dramatic  of  these  technologies  during  this  period  was 
the  investment  in  understanding  and  controlling  infectious 
diseases.  But  the  rigor  of  research  techniques  applied  to 
basic  and  clinical  problems,  new  sources  of  federal  fund- 
ing. and  growing  demand  from  the  public  ensured  that  spe- 
cial knowledge  and  specialized  intervention  would  be 
developed  across  all  fields  in  health  care. 

As  late  as  the  early  1960s,  the  professional  communi- 
ty remained  dominated,  in  numbers  at  least,  by  general- 
ists. During  this  decade,  however,  the  payment  for 
specialty  procedures  was  favorably  aligned  with  the 
mechanisms  for  reimbursement  within  the  federal 
Medicare  and  Medicaid  legislation.  But  there  was  more 
behind  the  movement  than  payment  to  physicians.  The 
Medicare  legislation  also  tied  the  payment  of  teaching 
hospitals  to  the  same  reimbursement  scheme.  This 
favored  lengthening  the  training  process,  keeping  it  exclu- 
sively in  the  hospital,  and  using  expensive  technology  (all 
of  which  was  going  to  be  reimbursed).  Each  one  of  these 
moves  favored  the  subspecialist  over  the  primary  care 
provider.  Culturally,  the  nation  struggled  with  the  enter- 
tainment images  of  Marcus  Welby  as  the  older,  caring 
family  doctor  practicing  in  the  suburbs  and  Ben  Casey  as 
the  brash  young  neurosurgeon  in  the  big  city  hospital.  By 
late  in  the  century,  both  images  lived  in  the  heads  and 
hearts  of  the  nation,  but  it  became  clear  that  the  world  of 
the  specialist  dominated.  In  1992,  only  13%  of  US  med- 
ical school  graduates  selected  careers  in  primary  care. 

Finance 

The  fourth  trend  that  supported  the  emergence  of  the 
academic  health  center  relates  to  economics  and  finance. 
The  fundamental  part  of  this  trend  was  a dramatic 
expansion  of  the  US  economy  and  growth  in  personal 
income  following  the  war,  both  of  which  are  reflected  in 
Figure  2.  What  resulted  was  more  public  and  private 
money  to  expand  the  health  care  system,  access  to  it 
through  health  insurance,  and  the  capacity  to  greatly 
expand  education  to  meet  these  demands.  On  a personal 
level,  people  witnessed  a growing  ability  to  purchase 
more  health  care  out  of  disposable  income. 

The  growing  economy  masked  the  movement  of  pro- 
ductive resources  that  were  shifted  to  health  care  during 
this  period.  The  percent  of  gross  domestic  product  (GDP) 
allocated  to  health  expenditures  grew  from  5.3%  in  1960 
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Figure  2. 
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to  15%  by  1995.  Other  parts  of  the  public  and  private 
economy  grew  during  this  period,  just  not  as  rapidly.  The 
crunch  involving  health  care  expenditures  has  come  as 
the  rates  of  economic  growth  have  slowed  over  the  past 
20  years  while  the  unrestrained  health  economy,  until 
very  recently,  was  able  to  maintain  its  unrestrained  rate 
of  growth.  The  general  public  was  shielded  from  this 
shift  as  they  paid,  out-of-pocket,  a smaller  and  smaller 
share  of  the  cost  of  health  services — falling  from  two- 
thirds  of  private  expenditures  in  1960  to  less  than  one- 
third  by  1993.^  This,  of  course,  shifted  the  burden  of 
paying  for  health  care  to  higher  tax  rates,  higher  costs  of 
all  goods  and  services,  lower  wages,  traded  for  higher 
health  premiums  and  a reduction  in  the  capacity  of  pub- 
lic budgets  to  support  education,  transportation,  defense, 
and  other  general  obligation  items. 

A considerable  portion  of  resources  allocated  to 
health  care  found  their  way  into  the  revenue  streams  of 
what  would  become  the  academic  health  centers.  The 
growing  federal  subsidy  for  research  arrived  first  dur- 
ing the  1950s  and  has  continued.  During  the  same 
decade,  states  followed  quickly  with  major  commit- 
ments to  upgrades  for  health  professional  schools.  The 
decade  also  began  the  expansion  of  private  health 
insurance  coverage — an  event  that  was  significant,  but 
dwarfed  by  the  mid-1960s  creation  of  public  insurance 
programs  for  the  elderly  (in  1964)  and  those  with  low 


incomes  (in  1965).  As  Figure  3 indicates,  the  resource 
base  of  the  academic  health  center  has  become  quite 
substantial. 

Organization 

As  the  health  professional  schools  grew  in  size,  com- 
plexity of  mission,  budget,  and  visibility,  they  came  to 
manifest  the  final  trend:  organizational  centralization. 
This  trend  had  already  moved  through  the  government 
during  Franklin  D.  Roosevelt’s  New  Deal,  with  the  cre- 
ation of  new  federal  agencies  and  programs  on  a scale 
previously  unknown  in  the  US.  (This  was  itself,  howev- 
er, a public  response  to  the  large  incorporation  of  private 
production  that  had  been  a part  of  the  nation’s  history 
since  the  turn  of  the  century.’) 

The  idea  of  an  academic  health  center  clearly 
responded  to  the  needs  of  managing  the  complex  and 
growing  research  mission,  the  specialization  of  knowl- 
edge, the  growing  finances,  and  the  complications  of 
expanding  patient  care  programs.  But  it  was  also  a com- 
fortable response  to  such  growth,  one  consistent  with  the 
dominant  patterns  of  organization  in  other  parts  of  soci- 
ety.^ The  idea  behind  and  the  name  of  the  “academic 
health  center”  implied  the  centralization  of  decision  mak- 
ing, commonality  of  mission  and  purpose,  and  develop- 
ment of  interdisciplinary  programs. 


o 


o 

o 

o 


30000 

25000 

20000 

15000 

10000 

5000 

0 


61-62  71-72 


81-82  91-92  94-95 


Years 


Figure  3. — Total  funding  available  for  academic  medicine. 
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The  reality  has  been  far  different  from  the  promise, 
however.  There  are  varied,  and  rich,  funding  sources,  and 
these  funds  were  tied  more  to  the  qualities  of  individual 
clinicians  or  researchers  than  to  the  institutions.  This  asso- 
ciation has  meant  that  there  has  not  been  great  centraliza- 
tion of  real  decision  making  and  little  ability  to  manage 
when  times  call  for  major  institutional  redirection.^ 

Transition  of  the  System 

Throughout  the  five  decade-long  postwar  growth  of 
health  care  in  the  US,  the  academic  health  center  was  lit- 
erally at  the  center  of  the  forces  that  brought  about  much 
of  the  growth  and  change.  Whether  it  created  these 
changes,  benefited  from  the  trends  that  were  destined  to 
occur  anyway,  or,  more  likely,  experienced  some  combi- 
nation of  both,  the  nature  of  academic  health  in  the  US 
has  been  essentially  drawn  from  the  dominant  paradigms 
of  health  care.  For  the  most  part,  academic  health  centers 
are  based  in  the  most  complex  and  specialized  part  of  the 
delivery  system,  develop  and  use  the  latest  in  medical 
technology,  focus  and  value  the  specialist  over  the  gener- 
alist, and  have  been  the  least  concerned  about  cost.'®  This 
orientation  sets  academic  health  centers  squarely  on  a 
collision  course  with  the  major  transformations  that  are 
occurring  in  the  broader  health  care  system. 

There  are  various  ways  to  capture  the  nature  of  the 
change  in  health  care  that  is  occurring  across  the 
nation."  Although  it  is  impossible  to  state  definitively  in 
which  direction  health  care  in  the  US  is  headed,  the  fol- 
lowing general  tendencies  are  already  developing  and 
seem  likely  to  dominate  in  the  coming  years: 

• The  increased  delivery  of  care  through  intensive- 
ly managed  and  integrated  systems  of  care.'^ 

• A radical  move  to  allocate  goods  and  services  in 
health  care  using  the  newly  emerging  health  care 
market. 

• A balancing  of  the  biomedical  perspective  in 
health  care  with  that  of  the  psychosocial- 
behavioral.'^ 

• A movement  away  from  the  tertiary  care  hospi- 
tal as  the  center  and  focus  of  care  to  an  orienta- 
tion within  the  community  and  ambulatory  sites 
for  delivery  of  care. 

• A movement  away  from  the  dominance  of  the 
system  by  specialists’  perspectives  to  one  that  is 
balanced  with  the  input  of  generalists.''*  '^ 

• Movement  away  from  the  solo  practitioner  to 
greater  emphasize  the  medical  group  and  contri- 
butions of  the  health  care  team. 

Rather  than  leading  this  transformation,  academic 
health  centers  find  themselves  struggling  to  understand 
these  changes  and  catch  up  with  other  parts  of  the  sys- 
tem more  highly  organized  and  better  positioned  to 
respond.  It  is  perhaps  not  too  extreme  of  a statement  to 
observe  that  academic  health  and  the  institutions  they 
occupy  are  on  a pattern  to  lose  not  only  their  leadership, 
but  much  of  their  rationale  for  continued  existence. 


Implications 

Much  of  the  response  of  academic  health  centers  to 
these  transitions  has  been  focused  on  how  to  maintain  the 
current  institutional  arrangements  in  the  face  of  dramatic 
changes  in  the  environment.  Given  the  fundamental 
alterations  of  this  environment  and  the  dependency  of 
academic  health  centers  for  funding  that  comes  from  the 
same  environment,  meeting  this  challenge  seems  to  be  a 
problematic  long-term  strategy.  The  following  develop- 
ments seem  likely  to  be  part  of  what  every  academic 
health  center  must  address  in  the  coming  years.  While  the 
questions  may  be  common,  the  institutional  responses 
will  be  far  more  diverse  than  they  have  been  in  the  past. 

Diversification  of  Mission 

Over  the  past  five  decades  there  has  been  one  domi- 
nant model  for  success  in  academic  health — an  almost 
exclusive  focus  on  tertiary  care,  specialty  training,  and 
biomedical  research.  Some  parts  of  this  model  will  need 
to  continue,  but  there  will  be  opportunity  for  new  mis- 
sions of  excellence  to  emerge.  These  will  be  focused 
around  education  for  managed  care,  primary  care,  and 
psychosocial-behavioral  research.  Some  institutions  will 
make  fundamental  contributions  to  both;  others  will  find 
focus  to  be  a virtue.  It  is  highly  likely  that  a greater 
range  of  missions  and  greater  institutional  distinctive- 
ness will  be  a part  of  the  future. 

Migration  of  Education 

The  health  professionals  of  the  nation  are  relatively 
oversupplied  across  most  fields.  This  situation  is  likely  to 
lead  to  increased  competition  for  employment  and  more 
direction  from  employers  as  to  how  health  care  is  to  be 
delivered.  There  will  be  extreme  pressure  on  all  educa- 
tion and  training  programs  to  ensure  that  the  programs 
they  provide  are  attuned  to  the  needs  of  both  the  systems 
of  care  and  the  employment  needs  of  their  students. 
Education  is  likely  to  migrate  to  the  new  care  delivery 
settings,  and  the  academic  health  education  process 
needs  to  recognize  and  respond  to  this  development. 

Integration  of  Care 

Academic  health  has  blossomed  at  the  top  of  the  plant 
called  American  health  care.  As  the  changing  system 
puts  more  emphasis  on  primary  care,  community  and 
home  care,  and  individual  responsibility,  there  will  be  a 
changing  demand  for  tertiary  care.  The  academic  health 
center  must  at  a minimum  determine  how  its  extensive 
clinical  programs  in  specialty  care  fit  with  the  demands 
of  the  new  system.  In  most  cases,  doing  so  will  mean 
some  contraction  and  increased  competitiveness  for  pro- 
grams that  remain.  This  competitiveness  will  be  drawn 
from  the  needs  of  new  customers  in  the  health  care  mar- 
ket— health  plans  and  purchasers.  Some  academic 
health  centers  will  have  the  opportunity  to  expand  the 
primary/community  based  component  of  their  clinical 
care  programs.  These  will  be  difficult  decisions  to  make 
and  even  more  difficult  programs  to  manage.  In  both 
cases — maintenance  of  tertiary  care  and  expansion  of 
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primary  care — academic  health  centers  will  likely  need 
partners  to  make  their  strategies  successful. 

Disaggregation  of  Function 

The  academic  health  center  has  been  a one-stop  cen- 
ter for  all  of  the  core  functions  of  its  mission:  teaching, 
research,  patient  care,  and  service.  The  capacity  to  sus- 
tain their  mission  and  deploy  faculty  to  each  of  these 
tasks  has  been  afforded  in  no  small  measure  by  the  level 
of  resources  that  came  into  the  centers,  as  well  as  the 
ability  of  managers  to  cross-subsidize  various  activities. 
These  arrangements  will  be  more  difficult  to  sustain  in 
the  future.  Academic  health  institutions  that  continue  to 
be  successful  in  responding  to  all  of  their  traditional 
missions  will  likely  face  the  challenge  of  developing 
novel  institutional  arrangements  to  meet  these  needs. 
Three  different  arrangements  are  discussed  below. 

Partnerships.  In  the  past,  the  academic  health  center 
had  a funding  base  that  permitted  it  to  sustain  a great 
deal  of  institutional  autonomy  and  isolation.  For  a host 
of  reasons,  including  financing,  access  to  patients,  and 
appropriateness  of  training  sites,  this  is  likely  to  change. 
Partnerships  will  emerge  in  education,  care  delivery,  and 
research.  Like  any  good  partnership,  the  successful  ones 
will  recognize  the  legitimate  needs  of  all  partners  and 
ask  for  sacrifices,  redirection,  and  change  from  each.  In 
return  the  partnership  should  produce  something  of  real 
value  for  each  partner. 

Purchases.  There  may  be  functions  that  the  academic 
health  center  of  the  past  has  provided  that,  although  still 
needed,  cannot  be  provided  competitively.  If  that  is  the 
case,  the  purchase  of  some  part  of  the  academic  health 
center  by  an  entity  that  believes  it  can  provide  these  ser- 
vices in  a competitive  manner  is  likely  to  occur.  It  is  now 
surprising  that  patient  care  programs  and  institutions 
have  been  sold  in  the  first  wave  of  this  change,  but  it  is 
likely  that  legitimate  efforts  to  buy  or  sell  education  and 
research  will  also  be  a part  of  future  landscape. 

Mergers.  For  the  most  part,  academic  health  centers 
are  not  used  efficiently,  either  within  or  across  institu- 
tions. As  the  pressure  for  competitiveness  increases, 
mergers  to  create  more  efficiency  will  become  increas- 
ingly common.  These  cannot  be  mergers  in  name  alone; 
they  must  produce  institutions  that  are  better,  more  effec- 
tive, and  more  efficient.  The  first  wave  of  mergers  have 
been  essentially  geographic  in  nature  and  essentially  one 
academic  health  center  merging  with  another.  The  next 
and  more  important  wave  will  be  based  on  complimenta- 
ry functions;  it  will  cross  geographic  boundaries  and 
involve  all  institutions  within  health  care.  This  next  gen- 
eration will  produce  the  truly  new  types  of  institutions 
that  will  be  increasingly  competitive. 

Conclusion 

The  question  of  how  to  save  the  academic  health  cen- 
ter is  essentially  the  wrong  one  to  pose  for  the  challenge 
that  now  faces  academic  health.  Rather,  the  process 


needs  to  be  one  in  which  we  more  carefully  consider  the 
contributions  that  the  health  care  system  and  the  larger 
society  needs  of  its  institutions  of  academic  health  and 
then  ask  the  question:  what  is  the  most  effective  way  to 
deliver  on  these  needs?  It  seems  that  if  we  are  candid  in 
the  answers  to  these  two  questions,  the  answers  will  cre- 
ate a radically  new  image  of  the  future  for  academic 
health  and  the  organizations  that  advance  them.  It  also 
seems  likely  that  this  image  is  the  best  way  to  pursue  the 
salvation  of  the  academic  health  center. 

If  the  process  is  truly  candid  then  it  should  conclude 
that  what  we  are  most  interested  in  is  not  the  physical 
center  for  academic  health,  but  a place  in  which  new 
knowledge  about  health,  health  care,  and  health  care 
systems  can  be  developed,  evaluated,  and  disseminated. 
What  is  required  to  accomplish  this  is  a faculty  with 
tenure  or  a group  of  professionals  from  different  back- 
grounds that  are  focused  on  research;  dedicated  training 
sites  or  ones  that  vary  across  the  range  of  care  delivery 
practices;  patient  care  systems  that  are  on-site  or  a net- 
work of  systems  that  permit  various  clinical  research 
investigations;  biomedical  research  faculty  housed  next 
to  clinical  faculty;  and  an  effective  electronic  informa- 
tion and  governance  system  that  permits  collaborative 
work.  The  solutions  will  vary,  but  it  seems  that  the  future 
might  hold  less  demand  for  an  academic  health  center 
and  more  for  an  academic  health  enterprise. 

These  changes  will  not  come  about  quickly  or  easily. 
For  academic  health  centers  to  control  their  own  des- 
tinies, they  must  take  the  responsibility  to  lead  this 
effort,  not  catch  up  with  it  as  it  develops. 
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This  paper  was  prepared  in  1 996  by  combining  excerpts  from  "Managed  Competition  and  California's  Health  Care 
Economy"  by  Alain  Enthoven,  PhD,  and  Sara  Singer,  MBA,  Stanford  University's  Graduate  School  of  Business,  and 
"Vertical  Integration  and  Organizational  Networks  in  Health  Care"  by  James  Robinson,  PhD,  University  of  Califor- 
nia, Berkeley,  and  Lawrence  Casalino,  MD,  PhD,  Stanford  Coastside  Medical  Clinic,  both  published  originally  in  a 
thematic  issue  of  Health  Affairs  devoted  to  California  in  spring  1 996.  The  excerpts  were  blended  for  the  conve- 
nience of  the  members  of  the  University  of  California's  Commission  on  the  Future  of  Medical  Education  in  order  to 
prepare  a comprehensive  view  and  interpretation  of  the  market  as  it  stood  then.  Since  that  time,  the  market  has 
changed  a great  deal  and  the  authors'  views  have  evolved.  The  Robinson-Casalino  excerpts  are  reproduced  with 
their  permission,  and  the  Enthoven-Singer  excerpts  are  reproduced  with  theirs;  the  whole  paper  has  been  repro- 
duced with  the  permission  of  Health  Affairs. 

The  health  care  delivery  system  is  made  up  of  providers — hospitals  and  doctors — increasingly  orga- 
nized into  medical  groups.  Medical  groups  interact  with  payors,  primarily  health  maintenance  organi- 
zations, that  increasingly  pass  through  both  risk  and  prices  from  increasingly  demanding  purchasers. 
This  article  summarizes  the  present  and  future  prospects  for  each  of  these  groups. 

(Singer  SJ  [Ed],  Economists'  perspectives  on  health  care  delivery  in  California  as  of  1 995.  West  J Med  1 998;  1 68:360-370) 


The  financing  system  that  is  emerging  in  California, 
but  for  the  notable  exception  of  Kaiser  Perma- 
nente,  is  made  up  of  delivery  systems  marketed  by 
several  carriers,  each  of  which  markets  many  other 
delivery  systems  as  well.  These  “carrier  HMOs  [health 
maintenance  organizations]”  come  in  a variety  of 
forms.  The  most  effective  competitors  contract  with 
multispecialty  group  practices  and  selective  indepen- 
dent practice  associations  (IPAs)  on  a per  capita  basis. 
Other  carriers  create  a network  by  contracting  with 
unrelated  physicians. 

The  current  system  developed  in  part  as  a conse- 
quence of  provider  resistance  to  managed  care. 
Providers  made  the  transition  reluctantly,  only  because 
the  carrier  HMOs  created  the  competitive  market  that 
required  them  to  do  so.  Delivery  system  competition  did 
not  emerge  for  several  reasons: 

• Traditionally,  physicians  take  home  the  profits  in 
their  group  practices,  leaving  no  capital  to  create 
organized  systems  and  finance  expansion; 

• Medical  groups  are  democratic,  and  successful 
physicians  have  no  incentive  to  change  or 


expand  their  practices;  and 
• Most  physicians  lack  management  expertise.  In 
addition,  physicians  have  traditionally  been 
reluctant  to  monitor  and  report  publicly  about 
their  quality  and  to  dismiss  poor  performers  from 
their  groups.  Nonprofit  delivery  systems  had 
weak  incentives  to  expand  because  they  are  not 
motivated  by  profit.  Even  in  Kaiser  Permanente, 
the  drive  for  expansion  came  more  from  man- 
agement than  physicians. 

Carrier  competition  happened  because  the  California 
market  provided  a large  profit  opportunity.  Premiums 
were  rapidly  increasing.  There  was  a large  surplus  of 
hospitals  and  doctors  due  to  the  previous  period  of  open- 
ended  cost-unconscious  demand.  Employers  wanted  the 
simplicity  of  offering  one  or  a few  carriers  while  offering 
employees  a wide  choice  of  providers,  so  the  carriers 
moved  rapidly  to  sign  up  large  networks.  Purchasers 
started  to  demand  and  reward  value  for  money.  Carriers 
could  make  large  profits  by  supplying  less  costly  cover- 
age while  driving  hard  bargains  with  the  providers,  over 
whom  they  had  leverage  because  they  controlled  the  flow 
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ABBREVIATIONS  USED  IN  TEXT 

AHA  = American  Hospital  Association 

CalPERS  = California  Public  Employees  Retirement  System 

CHTW  = Catholic  Healthcare  West 

FEHBP  = Federal  Employees  Health  Benefits  Program 

FES  = fee-for-service 

HEDIS  = Health  Plan  Employer  Data  and  Information  Set 

HIPC  = Health  Insurance  Plan  of  California 

HMD  = health  maintenance  organization 

IPA  = independent  practice  association 

PBGH  = Pacific  Business  Group  on  Health 

UC  = University  of  California 

UMGA  = Unified  Medical  Group  Association  (now  AGPA, 
American  Group  Practice  Association) 


of  contracts.  Faster  growth  generated  higher  profits  and 
market  capitalizations,  so  the  carriers  rushed  to  expand. 

From  the  purchaser’s  point  of  view,  carrier  compe- 
tition is  superior  to  no  competition.  Competition 
among  carriers  offering  essentially  the  same  provider 
networks  also  helps  to  limit  risk  selection  and  to  make 
demand  price  elastic.  However,  carrier  competition 
has  left  some  problems  to  be  resolved.  What  is  inter- 
esting to  observe  is  how  market  forces  are  working  to 
resolve  them. 

• If  several  carriers  offer  essentially  the  same 
delivery  systems,  purchasers  cannot  make  mean- 
ingful or  useful  comparisons  of  quality  of  care. 
Now,  major  purchasers  such  as  the  California 
Public  Employees  Retirement  System 
(CalPERS)  and  Pacific  Business  Group  on 
Health  (PBGH),  through  the  California  Cooper- 
ative HEDIS  [Health  Plan  Employer  Data  and 
Information  Set]  Reporting  Initiative,  plan  to 
reach  through  the  carriers  and  demand  delivery 
system-specific  quality  data. 

• This  model  insulates  delivery  systems  from  mar- 
ket forces  in  that  a medical  group  cannot  attract 
more  members  by  cutting  cost  and  price  because 
the  carrier  controls  the  price  to  the  purchaser. 
However,  carriers  can  reward  the  more  cost- 
effective  groups  by  directing  enrollment  their 
way.  Moreover,  carriers  invest  in  joint  marketing 
projects  with  the  more  efficient  medical  groups. 
Carriers  can  penalize  high-cost  groups  by  threat- 
ening to  freeze  or  actually  freezing  enrollment  or 
terminating  contracts.  State  regulations  in  Cali- 
fornia do  not  permit  health  plans  to  offer  cash 
rebates  to  consumers  for  choosing  a particular 
medical  group. 

• Carrier  competition  insulates  consumers  from 
the  costs  of  their  choices:  a customer  pays  one 
premium  for  access  to  a health  plan,  then  can 
choose  a high-  or  low-cost  medical  group  within 
that  plan’s  network.  In  employment  groups  that 


use  managed  competition,  employees  are 
rewarded  with  lower  premiums  for  choosing 
lower-priced  health  plans,  and  health  plans  can 
use  the  above-described  methods  to  influence 
patients  to  choose  economical  medical  groups. 

So  the  reward  for  being  a low-cost  medical 
group  may  come  indirectly. 

• A carrier’s  reward  for  investing  in  information 
systems  or  personnel  development  to  improve 
performance  of  its  contracting  medical  groups  or 
in  preventive  services  for  the  group’s  whole  pop- 
ulation is  attenuated  because  the  benefits  of  the 
improvement  will  be  shared  with  other  carriers 
marketing  those  groups.  However,  as  carriers 
achieve  large  shares  of  a group’s  business,  they 
are  likely  to  find  that  such  investments  make 
sense.  In  addition,  they  are  finding  that,  through 
investments  in  information  systems,  they  may 
gain  the  loyalty  of  medical  groups. 

Today,  the  carriers’  ability  to  pressure  providers  is 
enhanced  as  the  carriers  consolidate  through  mergers. 
Provider  groups  may  not  be  able  to  afford  to  refuse  a 
large  carrier’s  demand  for  price  reductions  if  the  carrier 
controls  a large  portion  of  the  group’s  business  and  as 
the  oversupply  of  providers  increases.  This  has  enabled 
for-profit  carriers  to  maintain  their  gross  margins 
which,  for  HMOs  in  California  in  1993,  ranged  from 
4.7%  to  29.8%  (California  Medical  Association: 
“Knox-Keene  Plan  Expenditure  Summary,  EY 
1993-1994”;  excludes  plans  with  enrollment  below 
30,000).  This  variation  reflects  large  differences  in 
accounting  for  profit  and  administration  as  well  as  in 
the  services  HMOs  provide.  Health  maintenance  orga- 
nization retentions  may  be  used  to  support  quality  mea- 
surement and  improvement,  to  reduce  the  costs  of  ser- 
vices in  the  future,  to  invest  in  the  health  of  the  enrolled 
population,  or  to  finance  expansion. 


TABLE  1 —Proportion  of  Enrollees  in  HMOS/POS,  1 995 


Purchaser  Enrollees  % HMO/POS 

California 12,057,900  (a)  38.36% 

CalPERS  954,000  80.60% 

FEHBP  (est.)  495,000  55.67% 

PBGH  (est.) 330,000  (a)  69.00%  (b) 

Stanford  (est.) 22,000  1 00.00% 

UC  (est.) 250,000  90.27% 

HIPC  97,000  94.67% 

Medicare 3,51 2,500  (c)  25.84% 


Source:  Hoechst  Marion  Roussel,  HMO-PPO  Digest,  1995;  CalPERS;  US  0PM;  PBGH;  |C 
Robinson,  "Health  Care  Purchasing  and  Market  Changes  in  California"  Health  Affairs 
(Winter  1 995);  Stanford  University;  UC;  MRMIB:  HCf  R:  Medicare  and  Medicaid  Statistical 
Supplement  (1995). 
a = 1994. 

b = Proportion  of  employees  in  HMOs  range  between  50%  to  97%  for  PBGH  employers. 
Negotiating  alliance  contracts  with  1 00%  HMOs. 
c = 1993. 
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Purchasers 

Most  employers  fall  into  the  following  categories: 

• Those  who  employ  most  or  all  of  the  interven- 
tions to  manage  competition  among  competing 
providers  and  who  embrace  managed  care. 
These  employers  drive  down  prices  and  experi- 
ence high  and  rising  HMO  market  shares.  HMO 
penetration  among  the  employers  receiving  the 
greatest  reductions  is  substantial  (Table  1 ). 

• Those  who  offer  a combination  of  fee-for-ser- 
vice  (FFS)  health  plans  and  HMOs,  but  pay  all  or 
most  of  premiums.  These  employers  give  HMOs 
an  incentive  to  shadow-price  the  more  expen- 
sive, typically  FFS,  plans.  Since  the  outlays  of 
these  employers  are  tied  to  increases  in  FFS 
rates,  their  costs  will  rise. 

• Those  who  offer  only  FFS  coverage  and  pay  all 
or  most  of  the  cost.  They  will  feel  the  full  force 
of  provider  surplus  and  excess  utilization. 

Given  potential  customers  with  a wide  choice  of 
plans,  the  ability  to  compare  them,  and  a financial 
incentive  to  seek  value  for  money,  health  plans  com- 
peting for  business  have  good  reason  to  provide  high- 
quality  care  at  the  lowest  possible  rates.  Some  pur- 
chasers in  California  have  made  progress  in  creating 
these  circumstances. 

Pacific  Business  Group  on  Health 

The  PBGH  is  an  employer  coalition  including  such 
influential  employers  as  Bank  of  America,  Safeway,  and 
Pacific  Telesis.  17  of  which  participated  in  the  1996 
health  plan  negotiations,  representing  S400  million  in 
premiums.  The  majority  of  PBGH  employers  require 
employees  to  pay  the  difference  in  premiums  or  are 
eliminating  the  subsidy  of  more  expensive  plans.  Health 
plans  agreed  to  meet  performance  standards  on  quality 
of  care,  customer  service,  and  data  provision.  The 
HMOs  each  put  a total  of  2%  of  premium  at  risk  for  all 
performance  standards,  weighted  according  to  each 
health  plan's  relative  weaknesses. 

Stanford  University 

During  an  annual  open  enrollment  period.  Stanford 
University  offers  employees  a choice  among  four 
HMOs.  one  with  a “point-of-service  option"  that  covers 
out-of-network  care  after  a deductible  with  increased 
cost-sharing.  Since  1992.  Stanford  has  required  employ- 
ees to  pay  the  full  difference  in  premium  for  a more 
expensive  plan.  With  the  success  of  the  policy  in  revers- 
ing premium  growth,  Stanford  increased  employer  con- 
tributions to  share  the  savings  with  employees. 

University  of  California 

In  1993,  the  University  of  California  (UC)  similarly 
replaced  an  inflationary  contribution  formula  that  paid 
up  to  the  average  of  the  four  biggest  plans  with  a contri- 
bution set  at  100%  of  the  low-priced  plan  serving  all 


campuses.  An  analysis  of  the  response  of  UC  employees 
suggests  that  26%  of  health  plan  enrollees  will  switch  to 
a cheaper  plan  when  the  monthly  premium  for  their  own 
plan  rises  by  $10.’ 

Health  Insurance  Plan  of  California 

The  Health  Insurance  Plan  of  California  (HIPC)  offers 
a choice  of  24  health  plans  to  more  than  5,000  small 
businesses  throughout  the  state.  Before  the  HIPC, 
employees  of  small  firms  seldom  had  a choice  of  plans. 
The  contribution  policies  of  participating  employers  are 
unknown.  However,  employers  are  required  to  contribute 
at  least  50%  of  the  low-priced  premium.  In  order  to  make 
the  HIPC  attractive  to  younger,  typically  healthy  firms, 
the  HIPC  offers  rates  by  age  category  and  family  size.  In 
addition,  the  HIPC  adjusts  payments  to  health  plans 
based  on  average  risk  profile  of  enrollees,  using  diagnos- 
tic information."  This  will  ensure  that  health  plans  that 
attract  higher  risk  populations  will  be  compensated  for 
their  additional  costs.  The  HIPC  conducted  a focus  group 
for  enrollees  on  quality  and  responded  by  providing  cer- 
tain access  information  about  health  plans. 

State  of  California 

CalPERS  purchases  health  care  benefits  for  people 
working  in  more  than  1,000  participating  public  agen- 
cies. The  state  is  the  largest  employer  with  almost 
640,000  covered  lives,  or  67%  of  CalPERS  enrollees. 
The  state  used  to  pay  100%  of  individual  premiums  up  to 
the  average  of  the  four  largest  plans  in  the  program  (90% 
for  dependents),  a formula  that  denied  health  plans  with 
below-average  premiums  a marketplace  reward  for 
reducing  premiums,  and  thus  was  a major  contributor  to 
inflation.  In  the  spring  of  1992,  the  state  froze  its  maxi- 
mum contribution  to  employees’  benefits  at  1991-1992 
levels  in  response  to  the  state’s  fiscal  crisis.  This  put 
employees  at  risk  for  future  premium  increases  above  the 
maximum.  However,  due  to  premium  reductions,  19  of 
24  of  the  health  plans’  individual  premiums,  including  all 
the  HMOs,  were  completely  paid  by  the  state  in  1995. 
CalPERS  relied  on  threats  of  enrollment  freezes  or  can- 
cellations of  contracts  to  negotiate  prices,  explaining  why 
CalPERS  was  able  to  negotiate  only  a 1.1%  decrease  in 
average  premiums  for  the  1994—1995  contract  period 
despite  its  vast  size.  As  of  May  1998,  the  state  was  still 
negotiating  with  its  unions  on  an  employment  contract 
likely  to  include  a new  contribution  formula. 

Providers 

Payment  reforms  have  driven  organizational  change 
in  health  care  delivery  in  California. 

• Physicians  have  coalesced  into  integrated  med- 
ical groups  and  IPAs,  each  capable  of  bearing 
capitation  risk  for  tens  to  hundreds  of  thousands 
of  patients.  These  groups  are  developing  complex 
ownership  and  contractual  relationships  with  hos- 
pitals and  outside  specialists  and  constitute  the 
core  of  the  emerging  capitated  delivery  system. 
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TABLE  2— Large  Integrated  Medical  Croups  and  IPAS  in  California,  According  to  Nature  of  Ownership  Relations  with  Hospitals,  1 996 


HMO  patients  (a) 

Physician  mix 

Inpatient  services  (b) 

System  relations 

Majority  owner5hip  by  a ho5pital  system 

Facey  Medical  Croup 

57,000 

Multispecialty  group 

Contracts 

UniHealth 

Harriman  Jones  Medical  Group 

50,000 

Multispecialty  group 

Integrated 

UniHealth 

Huntington  Provider  Croups 

195,000 

Multispecialty  IPA 

Contracts;  integrated 

UniHealth 

San  Jose  Medical  Group 

85,000 

Multispecialty  group 

Contracts 

UniHealth 

Gould  Medical  Foundation 

49,000 

Multispecialty  group 

Contracts;  integrated 

Sutter 

Palo  Alto  Medical  Clinic 

59,000 

Multispecialty  group 

Contracts 

Sutter 

Sutter  Medical  Group  

42,000 

Multispecialty  group 

Integrated 

Sutter 

MedClinic 

70,000 

Multispecialty  group 

Integrated 

CHW 

Scripps  Clinic  Medical  Group 

72,000 

Multispecialty  group 

Integrated 

Scripps 

Sharp  Rees-Stealy  Medical  Group 

140,000 

Multlspecialty  group 

Integrated 

Sharp 

Sharp  Mission  Park  Medical  Group  . . . . 

50,000 

Multispecialty  group 

Integrated 

Sharp 

Sharp  Community  Medical  Group  . . . . 

70,000 

Multispecialty  IPA 

Integrated 

Sharp 

Good  Samaritan  Medical  Group 

62,000 

Multispecialty  group 

Integrated 

Health  Dimensions 

Partial  ownership  by  a hospital  system 

Beaver  Medical  Croup 

60,000 

Multispecialty  group 

Contracts 

UniHealth 

Bay  Physicians  Medical  Group  

125,000 

Multispecialty  IPA 

Contracts 

Alta-Bates 

California  Pacific  Medical  Croup 

109,000 

Multispecialty  IPA 

Contracts 

CPMC 

Hill  Physicians  Medical  Croup 

225,000 

Multispecialty  IPA 

Contracts 

CHW 

No  hospital  ownership 

Bay  Care 

22,000 

Primary  care  IPA 

Contracts 

Independent 

Bristol  Park  Medical  Group 

110,000 

Primary  care  group 

Contracts;  Integrated  (c) 

Independent 

Healthcare  Partners  Medical  Group  . . . 

240,000 

Multispecialty  group 

Contracts 

Independent 

Permanente  Medical  Croup 

. . , .4,617,000 

Multispecialty  group 

Contracts 

Independent  (d) 

San  Mateo  IPA 

56,000 

Multispecialty  IPA 

Contracts 

Independent 

CIGNA  Medical  Croup  (e)  

307,000 

Multispecialty  group 

Contracts 

Caremark 

Friendly  Hills  Medical  Group 

110,000 

Multispecialty  group 

Integrated;  contracts  (f) 

Caremark 

FHP  Medical  Associates  (g) 

151,000 

Multispecialty  group 

Contracts 

FHP;  CompreCare 

Foundation  Health  Medical  Group  .... 

65,000 

Primary  care  group 

Contracts 

Foundation  Health  HMO 

Mullikin  Medical  Centers  

320,000 

Multispecialty  group 

Contracts;  integrated  (h) 

MedPartners 

Mullikin  IPA 

55,000 

Multispecialty  IPA 

Contracts;  integrated  (h) 

MedPartners 

Pacific  Physician  Services  (PPS) 

290,000 

Multispecialty  group 

Contracts;  integrated  (i) 

Independent 

Source:  | Robinson  and  L Casalino,  'Vertical  Integration  and  Organizational  Networks  in  Health  Care",  Health  Affairs,  Spring  1 996. 
a = These  figures  represent  number  of  enrollees  within  CA  in  early  1 995. 

b = "Contracts"  implies  that  the  physician  group  contracts  with  one  or  more  hospitals  for  hospital  services  for  most  of  its  patient  enroilees.  "Integrated"  implies  that  the  physician  group  uses  one  or  mor 
hospias  fom  the  hspitalsystem  that  "owns"  the  physician  group  for  most  of  its  patient  enrollees. 
c = Some  use  of  Coastal  Community  Hospital,  which  is  50  percent  owned  by  Bristol  Park. 

d = Physicians  are  employed  by  the  Permanente  Medical  Croup,  which  has  an  exclusive  contract  to  provide  physician  services  to  Kaiser  Foundation  Health  Plan  and  Hospitals, 
e = Until  1995,  when  the  group  was  sold  to  Caremark,  the  physicians  were  employees  of  the  CIGNA  HMD.  CIGNA  also  owned  a hospital,  which  it  sold  in  1 992. 
f = Most  Friendly  Hills  patients  go  to  Friendly  Hills  Regional  Medical  Center,  which  is  owned  by  Caremark. 

g = Until  1 995,  when  FHP  spun  off  its  physicians  into  a separate  entity  to  be  owned  by  FHP's  CompreCare  Medical  5ervices  Organization,  physicians  were  individual  employees  of  FHP.  In  1 995,  FHP  sold  its 
four  hospitals. 

h = 5ome  Mullikin  patients  go  to  Pioneer  Hospital,  which  is  owned  by  MedPartners. 
i = 5ome  PP5  patients  go  to  Doctors  Hospital  of  Montclair,  which  is  owned  by  PP5. 


The  central  role  played  by  organized  physi- 
cians— whether  in  integrated  medical  groups  or 
IPAs — distinguishes  the  California  model  of 
managed  care  from  managed  care  in  other 
states,  in  which  physicians  often  are  employed 
by  hospitals  or  contract  as  individuals  with 
HMOs.  California  medical  groups  and  IPAs 
have  negotiated  with  HMOs  to  receive  the  part 
of  each  capitation  dollar  that  goes  for  physician 
services  and,  in  many  cases,  part  or  all  of  the 


dollars  earmarked  for  hospital  and  ancillary  ser- 
vices as  well,  which  enables  them  to  purchase 
these  services  in  what  they  think  is  the  most 
efficient  way  possible.  Organized  groups  of 
physicians,  rather  than  HMOs  or  hospitals,  bear 
much  of  the  financial  risk  of  managed  care. 
HMOs  delegate  much  of  the  work  of  managing 
care  to  the  physician  groups  and  often  play  only 
a relatively  inactive  oversight  role  in  the  man- 
agement of  care.^ 
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Table  2 lists  some  of  the  largest  integrated  medical 
groups  and  IPAs  in  California.*  All  of  the  medical 
groups  and  IPAs  are  aggressively  seeking  to  bring  in 
more  primary  care  physicians  while  virtually  ceasing  to 
hire  new  specialists.  Since  most  primary  care  physicians 
belong  to  more  than  one  IPA,  competition  for  their  loy- 
alty is  fierce. 

In  the  past  and  in  the  rest  of  the  country,  providers  work 
in  small  independent  practices  or  in  groups.  In  California, 
the  question  is  increasingly  what  type  of  group. 

Advantages  of  Large  Medical  Groups 

Small  independent  practices  cannot  stand  alone  in  Cal- 
ifornia; the  advantages  of  belonging  to  a large  integrated 
medical  group  or  IPA  are  overwhelming.  The  immediate 
reason  why  primary  care  physicians  link  their  fate  to  that 
of  larger  organizations  is  that  contracts  with  health  plans 
are  available  only  through  these  organizations.  Beyond 
this,  however,  there  are  four  reasons  why  integrated  med- 
ical groups  and  IPAs  have  advantages  over  small  inde- 
pendent practices:  economies  of  scale;  ability  to  spread 
the  financial  risk  of  capitation  payment;  reduction  in  the 
transaction  costs  of  negotiating,  monitoring,  and  enforc- 
ing agreements;  and  creation  of  an  organizational  context 
for  continuous  process  innovation. 

Comparing  Medical  Groups  With  IPAs 

Like  integrated  medical  groups,  well-managed  IPAs 
can  provide  scale  economies  through  shared  administra- 
tive functions,  spread  the  risk  of  capitation  payment,  and 
reduce  the  transaction  costs  of  negotiating  with  hospitals 
and  payers.  But  IPAs  face  structural  limitations  in  seek- 
ing to  create  a physician  group  culture  and  the  innova- 
tion in  clinical  dimensions  of  care  that  such  a culture  can 
facilitate.  Independent  practice  associations  offer  strong 
countervailing  advantages,  however,  at  least  in  the  short 
run.  They  require  less  capital  to  grow,  since  they  do  not 
purchase  physician  practices  or  build  new  clinics.  They 
are  attractive  to  physicians  who  value  professional 
autonomy  and  who  will  work  harder  if  they  remain  the 
sole  proprietors  of  their  own  small  businesses  than  if 
they  become  equity  owners  and/or  ernployees  of  some 
larger  entity.  Most  major  integrated  medical  groups  now 
own  or  manage  IPAs  as  a means  of  extending  their  HMO 
contracts  over  more  enrollees,  thereby  gaining  bargain- 
ing leverage  with  health  plans  and  as  a means  of  gradu- 
ally attracting  IPA  physicians  and  enrollees  to  Join  the 
integrated  groups. 

Primajy  and  Specialty  Care 

Under  capitation,  the  operational  question  becomes 
how  many  specialists  and  specialties  to  bring  inside, 
and  how  many  to  keep  outside.  Integrating  specialists 
(the  “make”  option)  enables  a culture  of  cooperation 
and  mutual  education  across  specialties,  interest 


*The  information  in  Table  2 on  enrollment,  ownership,  and  relations  with 
hospitals  was  developed  through  in-person  interviews  over  a 2-year  period, 
checked  against  available  information  in  the  trade  press. 


among  member  physicians  in  the  group’s  success,  and 
informal  and  cooperative  utilization  management  for 
internal  patient  referral  through  physician  compensa- 
tion mechanisms  that  are  based  on  overall  group  per- 
formance rather  than  on  charges  billed  by  individual 
clinicians. 

The  advantage  of  contracting  for,  rather  than  owning, 
specialty  services  (the  “buy”  option)  lies  in  the  enhanced 
range  of  specialists  and  stronger  performance  incen- 
tives. A primary  care  group  can  achieve  a broader  geo- 
graphic and  ethnic  panel  of  specialists  and  easier 
realignment  of  compensation  levels  and  performance 
guarantees  if  they  can  terminate  a contract.  Cooperation 
from  outside  specialists  can  be  achieved  by  focusing  on 
a limited  panel. 

Virtually  all  large  California  integrated  medical 
groups  and  IPAs  are  multispecialty,  albeit  with  a strong 
primary  care  base.  This  is  not  surprising,  given  that  Cal- 
ifornia is  in  transition  and  that  today’s  organizations 
have  evolved  from  the  specialist-dominated  organiza- 
tions of  the  FFS  past.  It  remains  to  be  seen  whether  pri- 
mary care  groups  and  IPAs  will  emerge  that  can  achieve 
the  type  of  cooperation  and  collaboration  with  outside 
specialists  that  multispecialty  groups  can  achieve  with 
their  members. 

Physicians  and  Hospitals 

The  relevant  focal  point  for  discussion  in  California 
is  not  the  relationship  between  the  hospital  and  individ- 
ual clinicians,  but  rather  the  relationship  between  the 
hospital  and  the  medical  group  or  IPA.  Furthermore,  the 
discussion  should  shift  from  how  the  hospital  can  coor- 
dinate professional  services  to  how  physicians  can 
choose  to  either  “make  or  “buy”  institutional  services. 

Some  hospital  systems  in  California  are  investing  in 
medical  groups  and  IPAs  in  an  attempt  to  develop  inte- 
grated delivery  systems.  Others  are  being  forced  to 
adjust  to  a new  role  as  price-taking  subcontractors  in  the 
managed  care  food  chain.  Three  broad  variants  of  med- 
ical group/hospital  relationships  are  emerging: 

• Some  hospital  systems  are  acquiring  both  inte- 
grated medical  groups  and  IPAs  as  a means  of 
acquiring  managed  care  expertise  and  of  having 
a primary  care  base  (for  example.  Sharp, 
Scripps,  Sutter,  UniHealth,  Catholic  Healthcare 
West  [CHW]); 

• Some  hospital  systems  are  purchasing  minority 
ownership  in  medical  groups  and  IPAs  to  support 
long-term  contractual  relationships  while  main- 
taining the  performance  incentives  of  organiza- 
tional independence  (for  example,  UniHealth’s 
share  in  Beaver  Medical  Clinic,  CHW’s  share  in 
Hill  Physicians  Medical  Group); 

• Hospitals  that  neither  own  nor  are  owned  by 
medical  groups  perform  as  subcontractors  to 
medical  groups  or  to  HMOs,  paid  mostly 
through  subcapitation  or  on  a negotiated  per 
diem  basis.  Medical  groups  often  avoid  hospital 
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capitation  under  the  assumption  that  hospitals 
perform  little  of  the  work  of  managing  care  and 
thus  should  not  share  the  savings  generated  by 
physicians’  utilization  management.  It  is  unusu- 
al for  hospitals  in  California  to  receive  capitation 
payment  from  an  HMO  directly. 

The  potential  advantages  of  integrated  delivery  systems 
over  systems  in  which  medical  groups  and  hospitals 
remain  autonomous  and  antagonistic  are  obvious.  Cooper- 
ation between  physicians  and  hospitals  can  encourage  effi- 
cient use  of  services  and  smooth  transition  to  postacute 
care.  Integration  can  discourage  the  duplication  of  clinical 
services.  Vertical  integration  also  facilitates  cooperation  in 
contexts  in  which  financial  incentives  are  misaligned.  The 
single  bottom  line  of  the  vertically  integrated  delivery  sys- 
tem can  attenuate  the  conflicts  produced  by  hospital  diag- 
nostic-related groups  and  physician  FFS  or  physician  cap- 
itation and  hospital  per  diems. 

Some  advantages  of  cooperation  can  be  achieved 
through  contractual  means  and  “virtual  integration.”  The 
independent  medical  group  or  IPA  can  escape  paying  the 
maintenance  costs  of  the  excess  capacity  that  the  hospital 
systems  are  unable  or  unwilling  to  eliminate.  Independent 
medical  organizations  can  move  patients  efficiently 
through  the  system  even  without  the  hospital’s  coopera- 
tion, through  nurses  hired  to  follow  their  inpatients  daily 
or  through  exclusively  hospital-based  medical  teams. 

In  practice,  the  large  California  medical  groups  and 
health  delivery  systems  have  responded  to  market  pres- 
sure from  purchasers  and  HMOs  positively  by  finding 
ways  to  reduce  costs  while  improving  quality.  Although 
there  is  no  routinely  reported,  standardized  data  to  docu- 
ment this  response,  the  following  examples  suggest  that 
the  scale  and  quality  of  this  kind  of  cost-reducing,  quali- 
ty-improving activity  is  different  from  a few  years  ago. 

Clinical  Improvements 

Clinical  improvements  will  be  the  main  source  of 
continued  savings  in  the  health  system  in  the  future. 
Clinical  effectiveness  initiatives  at  Sutter  Community 
Hospitals  of  Sacramento  produced  savings  of  $1.9  mil- 
lion in  1994.  Sharp  Healthcare ’s  Grossmont  Hospital, 
near  San  Diego,  reduced  the  inpatient  stay  for  hip 
replacement  surgery  from  8 days  in  1989  to  3.4  days  in 
1995  and  cut  costs  by  $4,500  per  case.”*  Kaiser  Southern 
California  reduced  the  average  utilization  of  hospital 
days  per  1,000  for  its  elderly  population  by  30%,  saving 
$6.3  million  per  year  between  1991  and  1994,  which 
was  driven  primarily  by  the  drop  in  inpatient  stays.  In 
1992,  UniHealth,  based  in  Burbank,  assigned  clinical 
case  managers  to  a specific  diagnosis,  rather  than  to  a 
unit,  reducing  the  overall  cost  per  case  by  39%,  for  a 
total  savings  of  more  than  $277,000  over  nine  months 
for  one  diagnosis  in  one  hospital. 

Appropriate  Clinical  Capacity 

One  way  to  reduce  costs  is  to  consolidate  to  eliminate 
excess  capacity.  There  are  formidable  barriers  to  closing 


hospitals,  particularly  nonprofit  hospitals.  After  losing 
$20  million  in  the  region,  CHW’s  Sacramento  regional 
board  announced  plans  to  close  one  facility  with  210 
beds,  which  is  expected  to  yield  estimated  savings  of 
$10  million  per  year.  The  sale  of  the  nonprofit  Good 
Samaritan  Health  System  of  San  Jose  to  for-profit 
Columbia-HCA  Healthcare  Corporation  announced  in 
late  1995  may  predict  a future  trend.  To  make  Good 
Samaritan  profitable,  analysts  expect  Columbia  to  close 
or  convert  two  of  Good  Samaritan’s  three  hospitals  into 
outpatient  facilities,  eliminating  duplicate  services  and 
cutting  staff.^ 

Economies  of  Scale 

Systems  can  achieve  economies  of  scale  through  con- 
solidation of  duplicative  services.  In  1994  Sharp  restruc- 
tured its  seven  hospitals,  consolidating  some  functions 
across  the  organization,  eliminating  100  of  131  man- 
agers, saving  $7  to  $8  million  per  year,  and  centralizing 
others,  saving  another  $3  million  per  year. 

Prevention 

Appropriate  care  provided  early  saves  money  for 
systems  in  the  long  run.  Friendly  Hills,  near  Los  Ange- 
les, employs  nurse  practitioners  trained  in  geriatric 
medicine  to  follow  closely  its  patients  in  nursing 
homes,  reducing  by  more  than  half,  to  71  in  1994,  the 
transfer  of  patients  from  extended-care  facilities  to  the 
acute  care  hospital. 

Appropriate  Incentives 

Systems  can  promote  appropriate  and  efficient  care 
through  physician  compensation  by  putting  physicians 
at  risk  for  the  cost  of  care  and  cost  of  poor  quality.  At 
Healthcare  Partners,  based  in  Los  Angeles,  approxi- 
mately 250  mostly  primary  care  physicians  receive  a 
salary  plus  a bonus  based  on  quality  measures  that  can 
equal  up  to  30%  of  the  base  salary. 

Use  of  New  Technologies 

Adopting  new  technologies  can  have  significant 
impact  on  cost  and  quality.  An  on-line  patient  record  and 
a pharmaceutical  interaction  database  enabled  Sharp  to 
implement  a successful  telephone-based  nurse  triage 
system  that  satisfactorily  handles  more  than  60%  of  the 
approximately  1,000  phone  calls  per  month  from 
patients  seeking  medical  advice,  resulting  in  an  estimat- 
ed 10%  reduction  in  office  visits.  In  1991,  Sharp  began 
investing  in  a new  information  system  that  integrates 
patient  care,  financial,  and  human  resources  information 
across  all  Sharp  facilities.  Laboratory,  pharmacy,  radiol- 
ogy, and  transcription  also  share  the  same  system. 

Academic  Medicine 

Large  cost-cutting  opportunities  exist  in  academic 
medical  centers.  In  six  years,  Stanford  reduced  its  annu- 
al hospital  budget  by  $110  million  and  increased  rev- 
enue by  more  than  $36  million  through  operations 
improvements. 
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TABLE  i— Health  System  Utilization  Statistics,  California  Vs.  US 

CA 

% Chg/Yr  Since  1 990 

L/C 

% Chg/Yr  Since  1 990 

AHA  (1993) 

Short  Stay  Hospital  Days/1000  . . . . 

561.24 

(4.05%) 

838.91 

(2.68%) 

Hospital  Beds/1 000  

2.51 

(2.52%) 

3.57 

1.54% 

Medicare  (1993) 

Short  Stay  Hospital  Days/1000  .... 

1,656 

(4.76%) 

2,503 

(3.50%) 

AMA  (1994) 

Physicians/100,000  

268 

0.47% 

263 

2.85% 

Percent  Primary  Care  (a) 

38.11% 

-(b) 

38.42% 

-(b) 

Physician  Graduates  /1 000  

331  (c) 

(9.67%)  (d) 

607  (c) 

(8.81%)  (d) 

UMCA  versus  US  (1994) 

Adjusted  total  hospital  days/1000 
Commercial 

Average 

151 

(9.89%) 

277.4 

(4.92%) 

Most  Efficient  

109 

0.94% 

-(b) 

-(b) 

Least  Efficient 

284 

(12.61%) 

-(b) 

-(b) 

Seniors 

Average 

1020 

(6.15%) 

1682.1 

0.82% 

Most  Efficient  

652 

(9.29%) 

-(b) 

-(b) 

Least  Efficient 

1601 

(8.14%) 

-(b) 

-(b) 

Visits  per  member  per  month 
Commercial 

Average 

3.78 

(2.77%) 

3.6 

2.20% 

Most  Efficient  

2.06 

6.69% 

-(b) 

-(b) 

Least  Efficient  

5.45 

(4.78%) 

-(b) 

-(b) 

Seniors 

Average 

8.33 

(2.56%) 

7.9 

5.00% 

Most  Efficient  

3.52 

(7.27%) 

-(b) 

-(b) 

Least  Efficient  

14.02 

(1.89%) 

-(b) 

-(b) 

Source:  AHA,  1994  AHA  Hospital  Statistics;  HCFR:  Medicare  and  Medicaid  Statistical  Supplement  (1992, 1994  and  1995);  AMA,  Physician  Characteristics  and  Distrbtin  in  the  US  (1992-93  and  1993-94); 

UMCA;  and  Hoechst  Marion  Roussel,  HMO-PPO  Digest,  1995. 

a = Primary  care  includes  faily  practice,  genera!  practice,  internal  medicine,  obstetria/gynecology,  and  pediatrics, 
b = Information  not  available, 
c = 1990-1994  average, 

d = Percent  change  between  1990-1994  and  1980-1989  averages. 

e = National  data  taken  from  Hoechst  Marion  Roussel,  HMO-PPO  Digest  (1995).  Hospital  days  include  acute  hospital  days  only. 

Costs 

The  reorganization  of  the  delivery  system  and  the  com- 
bination of  efforts  of  some  medical  groups,  however,  have 
begun  to  make  an  impact.  Recent  data  show  the  beginning 
of  a lower  cost  structure  in  California  (Table  3).^ 

American  Hospital  Association  and  Medicare 

The  American  Hospital  Association  (AHA)  and 
Medicare  statistics  reveal  faster  declines  in  resource  use 
in  California  than  nationally.  The  number  of  hospital 
beds  and  inpatient  days  in  short-stay  hospitals  per  1,000 
residents  is  lower  and  has  declined  faster  in  California 
than  the  national  average  between  1990  and  1993. 

American  Medical  Association 

American  Medical  Association  statistics  show  modest 
advances  in  California  in  comparison  with  national  trends. 


The  number  of  physicians  per  100,000  population  in  Cali- 
fornia is  approximately  equivalent,  but  has  risen  much 
more  slowly  than  the  national  average.  California  employs 
approximately  the  same  proportion  of  primary  care  physi- 
cians as  the  national  average  (Unified  Medical  Group 
Association,  based  on  27  California  medical  groups  with 
19.2  million  member-months  on  commercial  plans  2.2 
million  member-months  on  senior  plans).’“^  This  is  sur- 
prising in  view  of  the  level  of  managed  care  penetration  in 
California,  but  may  reflect  a data  lag.  The  number  of 
physician  graduates  per  1,000  per  year  between  1990  and 
1994  is  significantly  smaller  than  the  US  average  and  has 
declined  more  since  the  previous  decade. 

Unified  Medical  Group  Association 

Medical  groups,  especially  the  most  efficient,  are 
using  fewer  resources  compared  with  national  statistics. 
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TABLE  4— California  Weighted  Average  Health  Care  Premiums  (1 992-1 996) 


Percent  chg  in  weighted  avg  ttl  prems 


Purchaser 

1 996  WA  ttl  prem/mo  (a) 

1 996  WA  ind  prem/mo  (a) 

95-96 

94-95 

93-94 

92-93 

CalPERS  

$313.70 

$168.63 

A.00% 

-1.10% 

1 .40% 

6.10% 

CalPERS  (HMO  only) . . . 

-(b) 

-(b) 

-5.30% 

-0.70% 

-0.40% 

6.90% 

FEHBP  (HMO  only)  , , . 

$291.92 

$161.74 

^.47%  (c) 

-5.81% 

2.91% 

6.13% 

PBCH 

-(b) 

-(b) 

^.30% 

-9.20% 

-(b) 

-(b) 

Stanford 

$256.50 

$156.75 

A.80%  (c) 

-6.16% 

5.21% 

8.54% 

UC 

$280.81 

$151.89 

2.45%  (c) 

-9.96% 

-6.33% 

1.92% 

HIPC  

$248.30 

$116.89 

-2.81% 

-3.65% 

-(b) 

-(b) 

HIPC  (HMO  only) 

-(b) 

-(b) 

-3.39% 

-(b) 

-(b) 

-(b) 

Medicare  

$281.42  (e) 

$281 .42  (e) 

-(b) 

-(b) 

-(b) 

3.26% 

Source:  CalPERS;  US  0PM;  PBCH;  | Robinson,  "Health  Care  Purchasing  and  Market  Changes  in  CA",  Health  Affairs  (Winter  1995);  Stanford  University;  UC;  MRMiB;  HCFR:  Medicare  and  Medicaid  Statisti- 
cal Supplement  (1995). 
a = Benefit  packages  are  not  comparable, 
b = Information  not  available, 
c = Weighted  by  1 995  enrollment, 
d = Excludes  catastrophic  plans. 
e = 1993. 


The  average  adjusted  total  hospital  days  per  1 ,000  pop- 
ulation are  low  and  declining  more  rapidly. 

While  the  overall  indicators  and  specific  examples  are 
encouraging,  there  is  still  a great  deal  of  room  for  improve- 
ment. In  California,  as  elsewhere,  there  is  an  excess  supply 
of  hospitals,  hospital  beds,  and  specialists.  The  spot  market 
price  for  the  services  of  redundant  providers  has  plummet- 
ed. The  published  figures  on  the  hospital  and  specialist 
surplus  underestimate,  perhaps  dramatically,  the  degree  of 
excess  capacity  because  they  use  as  the  benchmark  for 
comparison  the  rates  of  hospital  days  and  specialty  refer- 
rals reported  in  traditional  staff-model  HMOs.  Health  sys- 
tem administrators  predict  impending  layoffs  of  physicians 
and  hospital  closures.  The  average  hospital  occupancy  rate 
in  California  was  52.4%  of  licensed  beds  in  1994,'^’  sug- 
gesting that  many  are  underutilized  at  least  some  of  the 
time.  Excess  hospitals  and  bed  capacity  lead  to  strategies 
to  fill  beds  and  to  excess  costs.  According  to  the  Unified 
Medical  Group  Association  (UMGA),  the  most  efficient 
medical  groups  currently  provide  care  using  a total  of  170 
total  adjusted  hospital  days  per  1,000.’  Assuming  a desir- 
able occupancy  rate  of  about  85%,  these  UMGA  rates, 
though  perhaps  unrealistic  in  the  short  run,  imply  that  we 
need  0.55  beds  per  1,000,  or  approximately  17,109  beds  in 
California  (based  on  1993  California  resident  population 
of  31,211,000'^).  According  to  the  AHA,  California  had 
78,481  licensed  beds  in  1993,'^  more  than  4-1/2  times  the 
requisite  number. 

Too  many  hospitals  continue  to  do  costly,  complex 
procedures.  Hospitals  could  achieve  less  expense  and 
less  morbidity  and  mortality  by  concentrating  proce- 
dures such  as  open  heart  surgery  in  efficient  regional 


centers. Instead,  despite  the  American  College  of 
Cardiology’s  recommendation  of  a minimum  of  200  to 
300  open  heart  surgeries  per  facility  per  year,  only  57  of 
119  California  hospitals  in  1992  performed  at  least  200, 
and  only  28  performed  more  than  300.'^  Closing  depart- 
ments and  hospitals  is  proving  difficult  politically,  espe- 
cially in  the  nonprofit  sector  as  local  communities,  local 
boards,  and  big  donors  all  struggle  to  keep  them  open. 

Although  the  number  of  medical  school  graduates 
has  leveled  off  in  California,  as  in  the  rest  of  the  country, 
there  are  still  too  many.  Medical  residents  with  special- 
ized training  have  found  few  jobs  and  low  pay  awaiting 
them,  especially  in  California.'’’*  Physician  salaries 
face  pressure  with  excess  supply.  Managers  of  medical 
groups  in  California  typically  estimate  necessary  reduc- 
tions of  beds  and  physicians  of  50%  or  more.  Too  many 
specialists  may  do  too  few  procedures  per  physician  and 
lack  proficiency,  or  they  may  do  too  many  per  capita  and 
provide  inappropriate  services. 

There  remain  significant  variations  in  utilization  sta- 
tistics of  medical  groups  across  California.  The  UMGA 
reported  that  in  1994  for  commercial  plans  among  27 
medical  groups  in  California,  visits  ranged  from  2.06  to 
5.24  visits  per  member  per  year  and  total  adjusted  hos- 
pital days  for  those  younger  than  65  ranged  from  109  to 
197  per  1,000.  For  senior  plans,  visits  ranged  from  3.52 
to  13.03  visits  per  member  per  year,  and  total  adjusted 
hospital  days  ranged  from  663  to  1601  days  per  1,000. 
Although  these  groups  have  not  been  audited  for  quality 
or  adjusted  for  risk,  these  data  suggest  that  some  medical 
groups  are  performing  relatively  economically  while 
many  could  improve. 


■'Assumes  a mix  of  89%  commercial  to  II  % seniors,  based  on  a mix  of  older- 
than-65  and  younger-than-65  resident  population  in  California  in  1993."  Total 
adjusted  hospital  days  include  days  in  acute,  skilled,  nursing,  and  psychiatric  care 
facilities.  Days  are  not  adjusted  for  demographic  characteristics  such  as  age 
(other  than  senior  and  not  senior)  or  risk  mix. 


Prices 

The  rationalization  of  the  delivery  system  has  result- 
ed in  lower  costs  for  purchasers.  This  is  an  extensive 
departure  from  the  trends  of  the  past  35  years.  However, 
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TABLE  5— Health  Care  Marketplace  Comparison  California  and  US  Average,  1 993  and  1 996 


Weighted  avg  individual  premium/ mo  % ot  population  in  HMOs 


FEHBP  (HMO  only)  (a) 

Medicare  (b) 

FEHBP  (c) 

Medicare  (b) 

Location 

California 

S161.74 

$290.58 

55.67% 

25.84% 

US  average  

$168.74  (d) 

$301.33 

29.10% 

6.97% 

Increase  from  previous  year 

California 

-3.94% 

3.26% 

4.86% 

18.11% 

US  average  

-0.70%  (d) 

4.96% 

2.46% 

10.89% 

Source:  US  0PM;  and  HCFR:  Medicare  and  Medical  Statistical  Supplement  (1 994  and  1 995). 
a = 1996. 
b = 1993. 
c = 1995. 

d = Excludes  California.  If  California  were  included,  the  weighted  average  individual  premium  for  the  FEHBP  would  have  been  SI  66.05  per  month,  a decrease  of  1 .93%  from  1 995. 


total  health  expenditures  in  California  may  not  be 
declining  because  the  cost  of  government  programs  and 
the  costs  of  the  uninsured  are  still  increasing.  In  addi- 
tion, premiums  may  again  increase. 

The  Large  Group  Market 

CalPERS,  the  Federal  Employees  Health  Benefits 
Program  (FEHBP).  PBGH,  Stanford,  UC,  and  the  HIPC 
have  all  experienced  declining  premiums  in  the  past 
three  years.  The  UC  system  experienced  the  largest 
three-year  reduction:  -19.3%  for  1993-1994  through 
1995-1996  (Table  4). 

The  Small  Group  Market 

The  HIPC  is  a state-run  pooled  purchasing  arrange- 
ment, begun  July  1.  1993,  for  small  employers  with 
between  3 and  50  employees.  The  HIPC  rates  set  a 
benchmark  for  the  rest  of  the  small  group  market 
because  they  are  released  early.  Health  plans  that  pro- 
vide coverage  to  small  groups  exclusively  outside  the 
HIPC  follow  the  premium  trends  in  the  HIPC  in  order  to 
compete.  The  rate  declines  for  the  HIPC  in  the  past  sev- 
eral years,  therefore,  have  been  fortunate  for  small 
employers  purchasing  outside  the  HIPC,. 

National  Purchasers 

National  health  care  purchasers,  including  the 
FEHBP  and  Medicare,  have  fared  better  in  California 
than  nationally  (Table  5). 

FEHBP.  Purchaser  of  health  coverage  for  9 million 
federal  employees,  annuitants,  and  dependents  nationally, 
the  FEHBP  experienced  a greater  decrease  in  1996 
weighted  average  premiums  for  community-rated  plans  in 
California  compared  with  the  national  average  of  FEHBP 
community-rated  plans.  Weighted  average  California  pre- 
miums for  individuals,  at  $161.74  per  month,  are  already 
lower  than  the  national  FEHBP  average. 

Medicare.  Program  payments  have  increased  at  a 
lower  rate  in  California  than  the  US  average.'^  The  num- 
ber of  Medicare  beneficiaries  in  prepaid  plans  was  also 
greater  and  increasing  faster  in  California  than  the  US 


average.  These  price  declines,  despite  Medicare’s  infla- 
tionary reimbursement  of  HMOs  at  95%  of  the  average 
adjusted  per  capita  cost  in  a market  area,  may  reflect 
spillover  from  competition  in  the  private  sector. 

MediCal.  Since  MediCal  (California’s  medicaid)  rates 
are  determined  through  a political  process,  rate  fluctua- 
tions cannot  be  attributed  to  changes  in  costs  alone.  In 
addition,  the  experience  of  private  employers  and  public 
programs  tells  us  nothing  about  the  costs  of  uninsured 
persons,  the  number  of  which  continues  to  increase. 

The  Future:  Relationship  Among  Payors  and 
Medical  Groups 

Market  forces  will  continue  to  shape  the  relationship 
among  health  plans  and  medical  groups  in  California. 
Market  forces  are  driving  out  excess  capacity.  Hospitals 
are  consolidating.  Physicians  are  leaving  practice  in  Cal- 
ifornia. One  report  noted  at  least  50  physicians  left  the 
Sacramento  region  last  year  because  of  the  squeeze.^*  A 
new  equilibrium  will  be  reached. 

As  delivery  systems  merge  and  grow,  provider  groups 
will  enroll  so  many  people  in  a given  market,  it  would  be 
difficult  for  a health  plan  not  to  contract  with  it. 

Carriers  will  have  to  allow  delivery  systems  enough 
revenue  to  generate  capital  for  facilities  and  to  hire 
good  doctors. 

If  purchasers  continue  strategies  to  improve  competi- 
tion among  health  plans,  carriers  will  need  to  find  ways 
to  differentiate  themselves,  or  margins  will  suffer. 
Already,  where  benefits  are  standardized  and  carriers 
contract  with  overlapping  provider  networks,  the  carri- 
ers become  virtually  perfect  substitutes  and  demand 
completely  elastic,  making  competition  intense.  Both 
Stanford  and  UC  have  benefited  from  this  as  purchasers. 
Strategic  alliances  with  particular  delivery  systems  that 
carriers  emphasize  and  in  which  they  invest  would  be  a 
way  for  carriers  to  differentiate  themselves. 

Alternatively,  medical  groups  could  create  their  own 
health  plans  to  market  their  services  directly  to  employ- 
ers. Several  medical  groups  have  attempted  this  without 
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great  success.  Sharp,  Mullikin  Medical  Centers,  Sutter, 
and  UniHealth  all  operate  or  own  to  some  degree 
HMOs.  However,  the.se  examples  make  up  a small  pro- 
portion of  the  HMO  business  in  California.  UniHealth  is 
also  the  largest  shareholder  of  PacifiCare,  but  maintains 
an  arms-length  relationship.  In  addition,  the  California 
Medical  Association  has  formed  its  own  managed  care 
organization. 

Provider  groups  in  California  are  limited  in  aggres- 
sively marketing  their  own  health  plans  by  fear  that  other 
health  plans  will  stop  marketing  their  provider  services  in 
retaliation.  In  addition,  most  integrated  delivery  systems 
see  a distinct  marketing  role  for  health  plans.  The  issue 
they  raise  is  whether  that  role  is  worth  20%  or  more  of 
premiums.  On  the  other  hand,  given  the  record  of 
providers,  it  seems  reasonable  to  question  whether  a 
provider-run  health  plan  would  push  medical  groups 
aggressively  enough  to  reduce  costs  and  monitor  quality. 
Moreover,  carriers  in  California  have  large  capitaliza- 
tions, while  provider  groups  have  little,  making  it  diffi- 
cult for  the  latter  to  comply  with  solvency  requirements 
for  HMOs  and  to  compete  effectively.  Although  eased 
requirements  for  provider-run  organizations  under  the 
new  Medicare  regulations  may  change  the  current 
dynamic,  new  entry  has  been  impractical  given  the 
resources  required  and  because,  even  if  the  health  plan 
were  successful,  in  the  short  run,  the  medical  group  could 
suffer  loss  of  enrollees  due  to  health  plan  retaliation. 

Although  new  delivery  system-run  health  plans  are 
unlikely,  California  already  has  a mixed  model  with  the 
large  presence  of  Kaiser  Permanente:  both  delivery  sys- 
tem and  carrier  competition.  Each  model  has  its  strengths 
and  limitations.  Different  states  will  evolve  differently. 
The  important  thing  for  Californians  now  is  that  compe- 
tition among  the  existing  mix  is  driving  down  the  costs  of 
health  care,  and  this  trend  appears  likely  to  continue. 

Relationship  Among  Medical  Groups 
and  Hospitals 

The  nature  of  the  organizational  relations  between 
medical  groups  and  hospitals  is  one  of  the  central  ques- 
tions for  the  future  of  the  health  care  delivery  system. 

The  long-term  determinants  of  organizational  rela- 
tionships under  managed  care  involve  economies  of 
scale,  efficient  risk  bearing,  reductions  in  transaction 
costs,  and  the  development  of  capabilities  for  innova- 
tion. In  the  short  term,  however,  excess  hospital  capacity 
and  medical  groups’  need  for  external  sources  of  capital 
are  exerting  a strong  influence  on  make-versus-buy 
decisions  at  every  level  of  the  delivery  system. 

Capacity 

Excess  capacity  implies  that  a fundamental  realloca- 
tion of  revenues  will  occur  to  the  benefit  of  primary  care 
physicians  and  the  other  delivery  system  elements  that 
face  rising  demand  (subacute  facilities,  home  health, 
physician  extenders,  and  so  forth)  and  to  the  detriment 
of  hospitals  and  specialists.  This  reallocation  can  pro- 


ceed mo.st  easily,  from  the  point  of  view  of  primary  care- 
based  organizations,  if  relationships  with  hospitals  and 
specialists  are  based  on  contracts  rather  than  on  unified 
ownership.  Bureaucratic  hierarchies  create  numerous 
possibilities  for  inertia  and  coalition  formation  that  can 
block  significant  internal  change. 

Capital 

A countervailing  pressure  toward  vertical  integration 
is  exerted  by  the  need  of  physician  organizations  for 
external  sources  of  inve.stment  capital.  To  the  extent  that 
this  capital  is  obtained  from  hospital  systems,  medical 
groups  will  become  subsumed  within  hospital-centered 
delivery  systems.  There  are  now  two  principal  sources 
of  investment  capital:  hospital  systems  and  publicly 
traded  physician  management  companies  such  as  Phy- 
Cor,  Caremark,  and  MedPartners.  As  facilities  burdened 
with  excess  acute  care  beds,  hospital  systems  are  not 
attractive  organizational  partners  under  managed  care. 
As  tax-advantaged,  bond-financed  multidivisional  cor- 
porations, however,  hospital  systems  are  major  players. 
Investor-owned  physician  management  companies  also 
are  eager  to  offer  capital,  with  strings  attached,  to  med- 
ical groups.  From  the  perspective  of  the  medical  group, 
these  outside  investors  are  attractive  because  of  their 
lack  of  hospital  beds,  yet  are  disturbing  because  of  their 
lack  of  local  community  commitment  and  their  strict 
subordination  to  the  equity  markets. 

California’s  experience  of  the  past  15  years  suggests 
that  coordination  of  health  care  does  not  require  vertical 
integration  and  unified  ownership  but  may  be  achieved 
through  contractual  networks.  The  fair  market  test,  for 
purposes  of  understanding  the  organizational  trajectory 
of  managed  care,  is  not  between  vertically  integrated 
delivery  systems  and  the  fragmented  cottage  industry  of 
yesteryear  but  between  vertically  integrated  systems  and 
virtually  integrated  structures  in  which  coordination  is 
achieved  through  contract. 

The  relative  advantages  of  vertical  and  virtual  inte- 
gration differ  in  each  context.^^  -'* 

The  advantage  of  vertical  integration  and  unified 
ownership,  compared  with  contractual  relations  and 
market  bargaining,  lies  in  the  potential  for  coordinated 
adaptation  to  changing  environmental  circumstances.  In 
principle,  vertically  integrated  organizations  manifest  a 
unity  of  control  and  direction  that  allows  them  to  focus 
all  of  the  energies  of  their  subunits  on  the  same  goals 
and  strategies.  This  unity  of  purpose  and  performance  is 
essential  under  managed  care  and  underlies  the  drive 
toward  vertically  integrated  delivery  systems  that  incor- 
porate primary  care,  specialty  panels,  and  hospitals. 

The  advantages  of  virtual  integration  through  con- 
tractual relations,  compared  with  vertical  integration 
through  unified  ownership,  lie  in  the  potential  for 
autonomous  adaptation  to  changing  environmental  cir- 
cumstances. Organizational  independence  preserves  the 
risks  and  rewards  for  efficient  performance  rather  than 
replacing  them  with  salaried  employment.  Coordination 
can  be  achieved  through  negotiated  payments  and  per- 
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formance  guarantees  rather  than  through  managerial 
authority.  Numerous  forms  of  contracts  are  observed  in 
the  market,  ranging  from  arm’s-length  and  anonymous 
spot  contracts  to  close  and  complex  franchise,  multiyear, 
and  “relational”  contracts.* 

Vertically  integrated  systems  suffer  from  two  weak- 
nesses: incentive  attenuation  and  influence  costs.  Vertical 
integration  replaces  the  entrepreneurship  of  the  owner- 
managed  firm  with  administrative  hierarchies  in  which 
managers  and  clinicians  are  paid  largely  by  salary.  Even 
when  supplemented  by  performance  bonuses,  salary  pay- 
ment mechanisms  provide  considerably  weaker  perfor- 
mance incentives  than  does  the  profit  incentive.  Vertical 
integration  and  unified  ownership  also  greatly  increase 
“influence  costs,”  defined  as  the  effects  of  internal  strug- 
gles for  control  over  resources  by  the  various  incumbent 
constituencies,  both  managers  and  nonmanagerial  work- 
ers. In  principle,  incentive  attenuation  and  influence 
costs  could  be  controlled  by  introducing  marketlike  fea- 
tures within  a large  firm.^^““^  For  example,  particular 
products  or  geographic  regions  could  be  assigned  to  sep- 
arate divisions  and  subjected  to  their  own  profit-and-loss 
accounting.  In  practice,  however,  large  firms  have  proved 
unable  to  maintain  this  commitment  to  divisional  inde- 
pendence and  thereby  undermine  the  marketlike  incen- 
tives of  the  vertically  integrated  firm. 

There  are  many  possible  paths  to  the  coordination  of 
clinical  services  under  managed  care.  At  every  interface, 
firms  confront  a trade-off  between  the  advantages  of  coor- 
dinated adaptation  through  vertical  integration  and  the 
advantages  of  autonomous  adaptation  through  contractual 
networks.  The  current  turbulence  makes  it  difficult  to  pre- 
dict eventual  outcomes.  At  a minimum,  however,  there  will 
be  considerably  more  contractual  relationships  and  consid- 
erably less  vertical  integration  than  predicted  by  some 
advocates  of  hospital-centered  delivery  systems.  On  the 
other  hand,  there  will  be  considerably  more  cross-owner- 
ship, through  both  minority  and  majority  shares,  than 
would  be  predicted  by  those  with  blind  faith  in  atomistic 
competition.  Market  forces  are  creating  both  vertically  inte- 
grated firms  and  virtually  integrated  networks.  In  turn,  the 
new  forms  of  organizations  and  contracts  are  transforming 
markets  and  the  nature  of  competition  in  health  care. 


*In  many  economic  contexts,  environmental  change  and  uncertainty  are  too 
great  to  permit  the  explicit  treatment  of  all  possible  contingencies  in  formal 
contracts.  Economic  agents  develop  long-term  relationships  based  on  bilateral 
exchange,  reputations,  investments  in  nonredeployable  assets,  and  other  forms 
of  “credible  commitment.”  These  informal  features  of  the  relationship  support 
the  incomplete  formal  contractual  agreements.  For  a general  treatment  of  rela- 
tional contracting,  see  Macneil.^-'  For  a general  treatment  of  credible  commit- 
ments. see  Williamson.^ 
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Graduate  medical  education  has  been  criticized  for  failing  to  adequately  prepare  young  physicians  to 
enter  the  workforce  upon  completion  of  their  training.  In  addressing  this  criticism,  the  author  makes 
arguments  both  for  and  against  this  assertion.  Broad  qualitative  changes  (graduate  medical  education 
training  position  allocation,  subspecialists'  role  in  health  care  delivery,  educational  quality,  faculty  de- 
velopment, and  faculty  promotion)  that  graduate  medical  education  has  undergone  and  is  undergo- 
ing are  discussed.  Population  health  management,  clinical  resource  management,  teamwork, 
continuous  quality  improvement,  ethics,  and  evidence-based  medicine  are  addressed  as  important 
curricular  elements  for  residency  training.  Innovations  in  graduate  medical  education  that  are  being 
introduced  as  well  as  those  that  should  be  tried  are  discussed.  Finally,  the  author  asserts  that  although 
residency  education  should  not  be  vocationally  driven  by  the  needs  of  managed  care  organizations,  a 
powerful  opportunity  exists  for  collaborative  educational  research  between  academic  medicine  and 
managed  care  organizations.  In  a health  care  environment  undergoing  rapid  changes,  the  primary 
goals  of  graduate  medical  education  have  not  significantly  changed:  to  produce  compassionate  physi- 
cians with  a passion  for  lifelong  learning  who  have  leadership  skills,  are  critical  thinkers,  skilled  at  self- 
assessment,  and  able  to  adapt  to  the  needs  of  the  health  care  marketplace. 

(Bowen  ]L.  Adapting  residency  training — training  adaptable  residents.  West  j Med  1 998;  1 68:371-377) 


Leaders  in  health  care  have  asserted  that  present-day 
graduate  medical  education  (GME)  fails  to  ade- 
quately prepare  physicians  to  enter  the  workforce 
because  they  neither  fully  understand  the  health  care 
environment  nor  know  how  to  function  effectively 
within  it.  Further,  they  challenge  leaders  in  medical 
education  to  create  a process  of  education  that  produces 
practitioners  who  have  the  skills  and  knowledge  needed 
to  deliver  health  care  in  the  21st  century. 

In  order  to  address  this  criticism,  a consensus  must 
be  reached  regarding  the  desirable  skills  and  knowledge 
for  practitioners  delivering  health  care  in  the  next  cen- 
tury. With  a rich  discussion  about  those  core  skills 
under  way,  a consensus  may  emerge,  but  does  not  yet 
exist.  Others'  have  included  managing  populations  of 
patients,  cost-effective  use  of  diagnostic  and  treatment 
resources,  the  ability  to  work  in  teams,  managing  infor- 
mation, continuous  quality  improvement,  ethics,  and 
use  of  evidence  in  making  decisions  as  essential  curric- 
ular elements.  Integrating  these  elements  into  an 
already  full  postgraduate  educational  curriculum  will  be 
a challenge,  perhaps  long  overdue. 

Graduate  medical  education  encompasses  all  training 
years  after  graduation  from  medical  school.  Essentially 


two  paths  may  be  chosen  by  students  of  medicine:  (1)  a 
preliminary  year  (or  years)  of  training  in  preparation  for 
specialty  training  in  fields  such  as  radiology,  anesthesi- 
ology, psychiatry,  rehabilitation  medicine,  neurology, 
dermatology,  emergency  medicine,  and  specialty  surgi- 
cal training  such  as  urology  and  otolaryngology;  and  (2) 
comprehensive  training  in  family  medicine,  general 
internal  medicine,  general  pediatrics,  obstetrics  and 
gynecology,  and  general  surgery  (between  3 and  5 years 
of  training  each).  Each  of  these  last  five  disciplines, 
except  for  family  medicine,  offers  further  subspecialty 
training  fellowships. 

Addressing  the  unique  aspects  of  each  of  these  disci- 
plines as  it  intersects  with  the  issues  of  preparation  for 
practice  in  the  21st  century  is  beyond  the  scope  of  this 
article.  Instead,  this  article  will  focus  on  the  generalist 
specialties  of  family  medicine,  pediatrics,  and  general 
internal  medicine.  Trends  have  predicted  an  undersupply 
of  generalist  physicians  (family  medicine,  internal  med- 
icine, and  pediatrics)  for  the  year  2000.^  In  order  to  meet 
the  health  care  needs  of  the  projected  population  in  the 
United  States,  reform  in  education  must  not  only  address 
the  curricular  challenge  that  graduates  of  GME  training 
programs  are  unprepared,  but  must  also  address  barriers 
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ABBREVIATIONS  USED  IN  TEXT 

AIDS  = acquired  immunodeficiency  syndrome 
GME  = graduate  medical  education 
HIV  = human  immunodeficiency  virus 


to  training  adequate  generalists  and  promote  generalism 
as  a laudable  choice  for  medical  students. 

It  is  the  purpose  of  this  article  to  address  the  criticism 
that  graduate  medical  education  fails  to  adequately  pre- 
pare physicians  to  enter  the  workforce.  Arguments  will 
be  made  both  for  and  against  this  assertion.  Broad  qual- 
itative changes  that  graduate  medical  education  has 
undergone  and  is  undergoing  will  be  discussed.  Popula- 
tion health  management,  clinical  resource  management, 
teamwork,  continuous  quality  improvement,  ethics,  and 
evidence-based  medicine  will  be  addressed  as  important 
curricular  elements  for  residency  training.  Finally,  inno- 
vations in  graduate  medical  education  that  are  being 
introduced  as  well  as  those  that  should  be  tried  will  be 
discussed. 

Failure  of  Graduate  Medical  Education 

Surveys  of  students  and  recent  graduates  by  the  Asso- 
ciation of  American  Medical  Colleges’  indicate  that 
graduates  feel  unprepared  in  the  area  of  practice  man- 
agement. Others”  report  that  recent  graduates  in  practice 
only  a few  years  felt  inadequately  trained  in  cost-effec- 
tive practice  and  practice  management.  Group  Health 
Association  of  America  reported  that  one  half  to  three 
quarters  of  the  health  maintenance  organization  plans 
surveyed  believed  that  generalists  are  poorly  prepared  for 
practice  in  the  managed  care  environment.-^-^  Such  sur- 
veys raise  serious  questions  about  the  ability  of  GME 
programs  to  prepare  young  physicians  for  practice. 

Several  factors  contribute  to  this  lack  of  preparation. 
First,  the  majority  of  training  still  occurs  in  the  hospital 
setting.  Yet,  the  majority  of  clinical  practice,  except  for 
the  hospital-based  specialists  (emergency  medicine, 
anesthesiology,  critical  care  specialists,  etc),  occurs  in 
the  outpatient  setting.  “Ninety-five  percent  of  physician- 
patient  contacts  are  in  ambulatory  care  settings.””  Learn- 
ing takes  place  best  in  context.  Residents  will  learn  to  be 
efficient  practitioners  of  ambulatory  medicine  when 
educated  in  that  setting. 

Second,  most  residency  training  still  occurs  in  a fee- 
for-service  environment.  Since  the  majority  of  GME 
training  sites  are  academic  medical  centers  and  commu- 
nity hospitals  not  yet  fully  integrated  into  managed  care 
systems,  residents  are  learning  to  deliver  care  in  systems 
that  are  atypical.  As  residents  learn  to  deal  with  episodes 
of  illness,  they  lack  training  in  managing  populations  of 
patients  to  whom  they  are  responsible  for  health  and  ill- 
ness care.  Faculty  model  practice  behaviors,  conscious- 
ly and  unconsciously,  that  work  within  their  particular 
practice  environment.  Managing  a population  of 
patients,  or  considering  costs  when  contemplating  a 


treatment  plan,  is  a behavior  unlikely  to  be  modeled 
when  negative  incentives  for  such  behaviors  exist. 
Unless  practice  management,  resource  management,  and 
population-based  thinking  are  explicitly  taught,  are  inte- 
gral parts  of  the  training  curriculum,  and  are  modeled  by 
the  teaching  faculty,  residents  graduate  with  a paucity  of 
experience  that  helps  them  transition  to  practice  in  a 
managed  care  environment. 

Analysis  of  the  Accreditation  Council  for  Graduate 
Medical  Education  (ACGME)  special  requirements”  for 
training  in  family  medicine,  internal  medicine,  pedi- 
atrics, and  obstetrics  and  gynecology  reveals  that  family 
medicine,  pediatrics,  and  internal  medicine  require  91% 
to  95%  of  the  core  competencies  for  primary  care  prac- 
tice. Obstetrics  and  gynecology  requires  only  47%  of 
those  same  core  competencies  be  taught  for  accreditation 
of  their  programs.  Additionally,  family  medicine 
addresses  issues  of  community  or  public  health  and  prac- 
tice management,  while  pediatrics  and  internal  medicine 
do  not.  Internal  medicine  addresses  competencies  in 
cost-effective  care  and  medical  informatics  or  computer 
training,  while  the  others  do  not.  Pediatrics  additionally 
fails  to  require  risk  management  training.  Family  medi- 
cine fails  to  require  training  in  medical  ethics. 

In  summary,  both  graduates  of  residency  training  pro- 
grams and  their  future  health  maintenance  organization 
employers  report  inadequate  preparation  for  practice  in 
the  managed  care  environment.  Contributing  factors 
include  lack  of  training  in  the  ambulatory  setting,  lack  of 
residency  accreditation  requirements  that  promote  ade- 
quate preparation,  and  training  predominantly  in  the  fee- 
for-service  environment  by  faculty  who  model  the 
behaviors  required  by  that  environment. 

Graduate  Medical  Education — 

The  Fundamentals 

Some  have  argued  that  training  to  work  in  a specific 
practice  environment  should  not  be  the  job  of  graduate 
medical  education  programs.  Nearly  all  physicians 
report  receiving  “on-the-job”  training  during  their  first 
year  or  two  of  practice — training  that  consists  of  learn- 
ing how  to  work  within  their  own  particular  system. 
Described  as  “vocational”  training,  not  medical  educa- 
tion, it  is  reasonable  to  ask:  Is  vocational  training  really 
the  job  of  graduate  medical  education  programs  when 
the  actual  vocational  skills  required  in  a particular  sys- 
tem might  be  unique?  Expressing  concern  that  special 
needs  may  unduly  influence  the  content  of  the  curricu- 
lum of  medical  training,  Kassirer^'P  writes; 

I believe  that  medical  centers  do  need  to  improve  the  way 
they  teach  students  and  residents  how  to  use  diagnostic 
tests  and  that  they  must  focus  more  on  cost-conscious  deci- 
sion making.  It  is  not  clear,  however,  how  much  the  train- 
ing of  primary  care  physicians  should  be  influenced  by  the 
special  needs  of  managed-care  plans.  What  part  of  the  ben- 
efit of  teaching  these  new  disciplines  accrues  to  patients 
and  what  part  to  the  bottom  line  of  manage-care  organiza- 
tions should  be  an  important  consideration. 


W)M,  May  1998— Vol  168,  No.  5 


Adapting  Residency  Training — Bowen  373 


The  fundamental  knowledge  of  medicine  and  the  clin- 
ical characteristics  of  disease,  the  skills  of  interviewing 
and  examining  patients,  decision  analysis  and  clinical 
reasoning,  and  lifelong  learning  are  not  new  “21st  century” 
skills. Rather,  they  are  the  skills  that  have  been  promot- 
ed by  GME  programs  for  decades.  The  actual  modeling  of 
practice  during  training  is  influenced  by  the  medical  mar- 
ketplace. As  faculty  in  medical  schools  and  clinician- 
educators  in  the  community  model  behaviors  of  cost 
management,  population-based  thinking,  and  teamwork 
in  the  medical  care  they  deliver,  residents  will  acquire 
these  new  skills.  Fundamental  curricular  changes  should 
not  be  made  in  response  to  pressures  of  current  health 
delivery  systems  that  are  subject  to  market  place  evolu- 
tion. Those  health  delivery  systems  are  likely  to  continue 
to  evolve  and  may  be  very  different  for  graduates  five 
years  from  now.  Residents  should  acquire  the  fundamen- 
tal skills  for  medical  practice,  including  an  appreciation 
of  health  policy  and  medical  marketplace  issues,  and 
skills  of  flexibility  and  creativity  that  allow  for  adapta- 
tion within  their  practice  environment  over  their  life- 
times. “[Tjraining  program  directors  must  continue  to 
insist  on  a rigorous  education  in  the  knowledge  base  and 
cognitive  skills  of  clinical  medicine,  assert  their  respon- 
sibility to  decide  what  is  best  to  teach,  and  avoid  trendy 
educational  fads.”^‘P^®*' 

The  product  of  a collaborative  curriculum  writing  pro- 
ject, The  Federated  Council  for  Internal  Medicine 
Resource  Document,  addresses  issues  of  practice  man- 
agement in  sections  titled  “The  Management  of  the  Qual- 
ity of  Health  Care”  and  “The  Management  of  Medical 
Practice.”  This  document  is  intended  to  serve  as  a 
resource  for  internal  medicine  residency  programs  imple- 
menting curricula  at  a local  level.  Inclusion  of  these  top- 
ics as  a priority  for  training  residents  is  a first  step. 

Residency  accreditation  committee  requirements 
evolve  fairly  rapidly  and  have  introduced  training 
requirements  in  health  policy,  ethics,  quality  improve- 
ment and  team  management  in  an  effort  to  address  some 
of  these  issues.  As  a result,  training  programs  are  adapt- 
ing to  provide  training  appropriate  for  the  future. 

In  summary,  it  is  not  the  responsibility  of  the  gradu- 
ate medical  education  programs  to  provide  vocational 
training  to  meet  specific  skill  needs  of  employers. 
Rather,  it  is  the  responsibility  of  these  programs  to  pro- 
vide rigorous  training  in  medicine  and  promote  adapt- 
ability, the  development  of  leadership  skills,  and  lifelong 
learning  in  the  graduates.  Residency  accreditation 
requirements  are  responsive  to  the  changing  health  care 
environment.  More  specific,  market-sensitive  curricular 
changes  may  be  obsolete  before  the  skills  and  knowl- 
edge taught  are  ever  used. 

Recent  Changes  in  Graduate  Medical  Education 

GME  Position  Allocation 

Concerned  with  the  projected  oversupply  of  physi- 
cians, leaders  in  medical  education  and  government 


have  proposed  that  the  number  of  US  GME  training 
positions  be  capped  at  1 10%  of  the  total  number  of  grad- 
uates from  US  medical  schools.  Predetermining  the  spe- 
cific number  of  training  positions  in  each  field  has  also 
been  entertained.  However,  recent  National  Resident 
Matching  Program  results  show  a trend  toward  medical 
school  graduates  choosing  generalist  training  positions 
more  frequently.  This  supports  the  hypothesis  that  the 
market  drives  competition  for  training  positions  and 
influences  the  career  choices  of  medical  students. 

Contemplation  of  “right-sizing”  GME  has  required 
education  leaders  to  reexamine  the  mission  of  postgradu- 
ate training.  A drastic  reduction  in  the  number  of  training 
positions  will  force  a careful  and  thoughtful  review  of  the 
US  role  in  training  clinicians  from  the  world,  the  role  of 
residents  in  providing  care  to  uninsured  and  disenfran- 
chised patient  populations,  and  the  role  of  residents  in 
keeping  the  doors  of  the  nation’s  hospitals  open.  “Right- 
sizing”  GME  should  be  done  by  a diverse,  dispassionate 
group  of  stakeholders  willing  to  consider  the  intended  as 
well  as  the  unintended  consequences  of  its  actions. 

Siihspecialists’  Role  in  Health  Care  of  the  Future 

Integrated  medical  care  systems,  which  include  pri- 
mary care  physicians  and  hospitals,  some  specialty  ser- 
vices, home  care,  pharmacies,  and  nursing  homes  and 
bear  some  or  all  of  the  financial  risk  for  the  cost  of  care 
to  a population  of  insured  members,  are  impacting  the 
future  training  and  practice  environment  of  subspecialists 
as  well.  The  total  supply  of  subspecialists  will  likely 
decrease,  and  the  skills  required  of  the  subspecialist  in 
the  integrated  medical  system  will  be  different."  In  addi- 
tion to  providing  excellent  patient  care  in  their  subspe- 
cialty, subspecialists  will  be  challenged  to  assure  system 
excellence  (high  quality  at  lowest  cost)  in  the  delivery  of 
care  in  their  area  of  expertise.  “Subspecialists  will  have 
to  become  educators,  systems  designers,  team  facilita- 
tors, and  public  health  advocates.”' 

Training  programs  (and  continuing  medical  educa- 
tion programs)  will  need  to  make  sure  that  their 
graduates  know  a great  deal  more  than  the  diagnos- 
tic and  therapeutic  skills  pertinent  to  the  specialty. 
The  new  subspecialist  will  need  to  appreciate  and 
understand  systems  theory,  as  well  as  how  to  under- 
stand and  improve  processes  of  work.  He  will  need 
to  be  a team  leader  and  teacher.  He  will  need  to  be 
statistically  literate — so  as  to  be  able  to  distinguish 
signal  from  noise  in  measurements  of  key  process- 
es and  outcomes. 

In  this  article,  Reinertsen  was  speaking  of  internal 
medicine.  But  the  assertion  applies  equally  well  to  the 
medical  domains  of  surgery,  pediatrics,  and  obstetrics 
and  gynecology.  Subspecialty  surgeons  will  be  required 
to  teach  primary  care  teams  (physicians,  nurses,  and 
allied  health  professionals)  how  to  manage  those  issues 
where  quality  outcomes  can  be  achieved  before  reaching 
the  surgeon.  Eor  example,  the  treatment  of  sinusitis  will 
be  managed  by  the  primary  care  team,  not  the  otolaryn- 
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gologist;  uncomplicated  pregnancies  and  deliveries  will 
be  managed  by  nurse  midwives  or  family  practitioners, 
not  obstetricians;  and  evaluation  and  management  of 
incontinence  will  be  done  by  the  primary  care  physician, 
not  the  urologist.  The  surgeons,  as  educators,  will  be 
responsible  for  assuring  that  these  primary  delivery 
teams  are  able  to  recognize  complications  in  their  earli- 
est form  and  recognize  when  a patient’s  course  no  longer 
fits  the  expected  pattern  for  a practice  guideline. 

Quality 

Medical  literature  refers  often  to  the  quality  of  care 
provided  to  patients.  In  that  context,  quality  is  defined 
relative  to  clinical  outcomes,  service,  and  cost.  Some 
express  the  need  for  quality  training  programs.  Yet, 
“quality”  is  not  clearly  defined  for  residency  educa- 
tion programs.  If  educational  quality  can  be  defined, 
measured,  and  monitored,  the  application  of  quality 
educational  outcomes  measures  may  help  GME  pro- 
grams to  continuously  adapt  and  improve  as  they  pre- 
pare graduates  for  practice.  Although  they  can  be 
involved  in  measuring  and  monitoring  the  quality, 
accrediting  bodies  should  not  take  responsibility  for 
defining  quality  in  GME.  Rather,  major  stakeholders 
of  the  educational  process,  including  patients,  medical 
students,  residents,  medical  school  leadership,  resi- 
dency program  leadership,  faculty,  and  employers  of 
physicians,  should  work  together  to  define  quality  in 
GME  programs. 

Faculty  Development 

As  training  moves  to  ambulatory  sites  and  likely 
involves  more  community-based  faculty,  educational 
programs  are  needed  to  teach  faculty  at  all  sites  the  skills 
required  to  teach  effectively  and  efficiently  in  the  ambu- 
latory setting.  Faculty  development  programs  should 
aim  to  teach  clinicians  how  to  be  teachers  (of  patients, 
students,  residents,  and  each  other),  be  team  leaders,  be 
experts  in  systems  theory,  understand  and  improve 
processes  of  work,  and  be  statistically  literate.'^  And  all 
of  these  skills  should  be  taught  to  and  modeled  for  resi- 
dents, the  next  generation  of  teaching  faculty. 

Faculty  Promotion 

Academic  medical  centers  and  community  hospital 
training  programs  need  to  demonstrate  actions  that  value 
teachers.  And  those  actions  must  translate  into  observ- 
able, measurable  organizational  behaviors  that  speak  to 
the  value  of  teaching.  As  funding  of  medical  schools 
shifts  from  grants  and  operating  revenues  to  include,  in 
significant  proportion,  clinical  revenues  generated  by 
medical  school  faculty  in  support  of  the  fiscal  health  of 
the  schools,  the  primary  focus  of  the  medical  school’s 
faculty  also  shifts  in  the  direction  of  clinical  productivi- 
ty. Fiscal  concerns  can  overshadow  academic  ones.'^ 
Shrinking  resources  available  for  salary  increases  pres- 
sure to  secure  more  grants  and  generate  more  patient 
care  revenues.  These  activities  draw  faculty  members 
away  from  their  teaching  activities,  particularly  in 


preparing  for  teaching,  advising  students  and  residents, 
and  critiquing  learner  performance. 

In  order  to  address  the  need  for  more  teaching  and 
excellence  in  teaching,  educator  portfolios  are  being  used 
in  many  medical  schools  (Harvard,  Medical  College  of 
Wisconsin,  University  of  Washington  School  of  Medi- 
cine, and  others)  as  a basis  for  displaying  and  judging 
instructional  scholarship.  Clinician-educator  tracks  are 
being  used  to  recruit,  retain,  and  promote  faculty  mem- 
bers whose  primary  responsibilities  are  to  provide  patient 
care  and  to  teach  medical  students  and  residents.  Moni- 
toring the  educational  impact,  positive  and  negative,  of 
these  innovations  is  required. 

Barriers  to  Innovation 

Before  potential  innovations  in  graduate  medical  edu- 
cation can  be  described,  specific  barriers  to  program  inno- 
vation must  be  identified  and  addressed.  Specifically,  the 
funding  of  education,  special  issues  of  funding  of  ambu- 
latory education,  teaching  skills  for  ambulatory  medicine, 
the  service  role  of  residents  in  our  nation’s  hospitals,  and 
insurance  issues  must  be  addressed. 

One  can  make  the  argument  that  trained  physicians, 
the  outputs  of  medical  schools  and  residencies,  are  a 
common  good.  Regions  that  do  not  have  medical  schools 
or  residency  programs  do  not  financially  support  the 
training  of  the  physicians  who  eventually  serve  their 
community.  “Because  the  academic  medical  centers  ben- 
efit all  of  us  (and  in  particular  managed-care  organiza- 
tions, which  use  their  educational  and  research  products 
directly),  their  added  expense  should  be  borne  broad- 
Iy”i3(pi370)  Managed  care  organizations  have  been  urged 
to  help  fund  GME.  For-profit  managed  care  has  resisted 
participating  in  the  cost  of  educating  future  employees.''^ 

Although  a shift  toward  training  in  the  ambulatory 
setting  is  occurring,  significant  barriers  persist  that  delay 
and/or  prevent  this  shift.  Barriers  include  funding,  facul- 
ty skills,  and  patient  availability.  Medicare  currently  is 
the  primary  source  of  funding  for  GME.  These  payments 
are  directed  to  hospitals,  not  training  programs.  Pay- 
ments shrink  when  residents  are  placed  in  ambulatory 
training  sites. 

Teaching  faculty  learned  to  teach  in  the  hospital  set- 
ting using  a model  that  does  not  easily  adapt  to  the 
ambulatory  setting.  Coupled  with  pressures  to  be  pro- 
ductive and  efficient  in  their  own  ambulatory  practices, 
faculty  often  lack  the  skills  and  ability  to  teach  effi- 
ciently in  the  ambulatory  setting. 

Residents  in  internal  medicine,  general  surgery,  anes- 
thesiology, radiology,  pediatrics  (family  medicine  to  a 
lesser  degree),  and  many  of  the  subspecialties  of  medi- 
cine and  surgery  have  traditionally  been  used  to  staff 
patient  care  services  provided  by  hospitals  at  a lower 
cost  than  would  be  required  by  fully  licensed  physicians. 
Leaders  in  health  policy  need  to  find  another  way  to  sup- 
port teaching  hospitals,  hospitals  that  traditionally  serve 
the  uninsured  and  disenfranchised.  Until  this  resident- 
service  function  is  dissociated  from  the  educational 
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goals  and  requirements  for  GME,  the  important  shift  of 
education  to  the  ambulatory  training  site  will  be 
stymied.  Residents  should  be  freed  up  to  train  where  the 
living  curriculum  of  patients  exists:  ambulatory  sites, 
long-term  care  facilities,  and  community  health  clinics. 

In  clinical  training,  the  patients  are  the  cornerstone  of 
learning.  The  availability  of  patients  for  residents  to 
evaluate  and  manage  in  an  ambulatory  continuity  prac- 
tice varies  significantly.  The  ability  of  training  programs 
with  continuity  training  requirements  (family  medicine, 
internal  medicine,  and  pediatrics)  to  provide  residents 
with  a population  of  patients  for  whom  the  residents  are 
responsible  is  increasingly  hampered  by  insurance  sys- 
tems that  exclude  residents  from  the  lists  of  potential 
primary  care  providers.  One  of  the  unintended  conse- 
quences of  this  action  is  to  limit  the  residents’  ability  to 
learn  to  work  within  the  current  health  care  environ- 
ment. Managed  care  organizations  and  other  insurance 
companies  need  to  creatively  address  this  “resident-as- 
primary-care-provider”  issue  and  promote  the  acquisi- 
tion of  a panel  of  continuity  patients  for  residents  to 
manage.  Learning  in  context  to  manage  this  panel  with 
a team  of  other  health  care  providers  may  be  the  best 
preparation  for  future  practice. 

Assuming  that  these  barriers  will  be  adequately 
addressed,  leaders  in  medical  education  can  focus  their 
attention  on  the  core  curricular  issues  and  innovations 
in  GME. 

New  Curricular  Essentials 

Population  Health 

As  health  delivery  systems  share  the  financial  risk  of 
care  delivery,  managing  the  health  of  the  population 
served  by  that  system  becomes  critical.  Integrating  resi- 
dents into  these  systems  for  training  exposes  them  to  a 
new  way  of  thinking  about  health  promotion,  disease 
prevention,  and  management  of  costs  for  a population  of 
patients.  The  Harvard  Community  Health  Plan’s  part- 
nership with  Harvard  University  Medical  School  has 
provided  a vibrant  practice  setting  for  teaching  popula- 
tion-based medicine.'^  Curriculum  in  this  area  should 
teach  students  and  residents  how  to  assess  and  proac- 
tively manage  the  health  of  the  population  they  serve, 
rather  than  waiting  for  the  individual  patient  to  appear  in 
the  system  with  symptoms,  health  questions,  and  care 
needs  for  illness.  Residents  will  learn  to  appreciate  that 
responsible  resource  management  may  pit  individual 
benefits  against  community  health  benefits. 

Needs  of  Special  Populations:  AIDS  and  Geriatrics 

With  the  growing  human  immunodeficiency  virus 
(HlV)-infected  population  and  the  general  aging  of  the 
population,  strong  skills  in  care  delivery  for  HIV/AIDS 
patients  and  strong  geriatric  skills  are  required  to  meet 
the  health  care  needs  of  the  population  through  popula- 
tion health  management.  Opportunities  exist  to  teach 
residents  management  of  the  health  of  the  geriatric  pop- 


ulation at  a particular  training  site  through  projects  such 
as  promotion  of  immunizations  and  prevention  of  falls. 
Such  projects  lend  them.selves  well  to  the  scholarly 
activities  of  residents  in  training.  Some  residency  pro- 
grams are  experimenting  with  creative  ways  to  provide 
learning  opportunities  in  these  areas. 

Quality  Improvement 

Instruction  in  continuous  quality  improvement  is 
beginning  to  appear  in  residency  accreditation  guide- 
lines. Few  residency  programs  have  formally  integrated 
house  staff  into  continuous  quality  improvement  teams 
and  published  their  results.'^  Others  have  experimented 
with  quality  improvement  as  a residency  program  man- 
agement technique.'^  These  efforts  should  be  supported 
and  expanded. 

Ethics 

The  ethical  issues  of  health  care  delivery  are  increas- 
ingly complex.  Better  training  is  required  for  residents  to 
appreciate  the  complexity  and  the  potential  conflict  of 
interest  between  their  fiduciary  duty  to  patients,  the  pop- 
ulation of  patients  they  manage,  and  the  health  system 
that  employs  them.  The  integration  of  distributive  jus- 
tice issues  into  clinical  case  analysis  is  emerging  in  the 
medical  ethics  literature. The  notion  of  integrated 
health  systems  as  part  of  a community  serving  all  mem- 
bers of  that  community,  not  just  those  enrolled  as  mem- 
bers of  a particular  health  plan,  should  be  addressed. 

Evidence-Based  Decision  Making 

Work  by  the  McMaster  Evidence-Based  Working 
Group  and  others  has  revolutionized  the  application  of 
evidence  in  clinical  decisions.  Understanding  how  to 
frame  a specific  clinical  question,  search  the  medical 
database  for  relevant  literature,  read  the  medical  litera- 
ture, interpret  results,  and  apply  those  results  to  the 
clinical  question  posed  is  becoming  a more  common 
practice  in  residency  programs.  Actualizing  this  curricu- 
lum is  hampered  not  by  the  enthusiasm  of  the  faculty  and 
residents,  but  by  the  lack  of  available  computerized  data- 
bases at  practice  sites  where  clinical  questions  arise. 

Information  Management 

Information  systems  in  integrated  health  delivery  sys- 
tems are  increasingly  sophisticated  in  the  relational  infor- 
mation they  can  provide  about  patients  and  populations. 
Residents  training  in  these  settings  are  beginning  to 
appreciate  the  art  of  gaining  knowledge  from  information 
and  their  ability  to  use  this  knowledge  to  influence  the 
health  of  their  patient  population.  Such  information  net- 
works and  treatment  pathways  will  shift  the  educational 
needs  of  residents  from  the  acquisition  of  retrievable 
knowledge  that  will  be  readily  available  on-line  to  man- 
aging information  appropriately.  For  example,  residents 
will  need  to  be  able  to  criticize  the  appropriate  application 
of  a practice  guideline  to  a particular  patient  and  recog- 
nize when  a guideline  needs  to  be  improved  as  new  evi- 
dence is  available. 
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Teamwork 

Although  residency  education  has  long  been  organized 
around  the  inpatient  “ward”  team,  learning  to  work  as 
members  of  the  multidisciplinary  health  care  team  in  the 
inpatient  and  ambulatory  setting  is  lacking.  Others  have 
suggested  that  training  programs  should  provide  residents 
with  experience  working  in  teams  with  administrators, 
allied  health  professionals,  social  workers,  information 
systems  staff,  and  utilization  management  staff.  Residents 
should  learn  to  be  ambulatory  care  team  members  and 
team  leaders  in  the  delivery  of  health  care  in  the  ambula- 
tory setting  by  working  with  and  learning  the  specific 
roles  and  responsibilities  of  nurses,  office  staff,  social 
workers,  and  colleagues  in  the  delivery  of  health  care. 

Innovations 

Partnerships  Between  Academic  Health  Centers  and 
Managed  Care  Organizations 

Some  managed  care  organizations  have  participated  as 
demonstration  sites  for  residency  training.  Some  of  these 
experiments  have  failed  quickly  and  quietly,  in  part 
because  of  the  inefficiencies  and  excessive  costs  associat- 
ed with  learning.  Meaningful  educational  partnerships^’ 
between  training  programs  and  managed  care  organiza- 
tions offer  opportunity  for  collaboration  in  educational 
research,  instruction,  and  curriculum.  Both  partners  must 
share  educational  goals  and  the  costs  of  providing  the 
education.  Investing  in  physicians-in-training  can  be 
viewed  as  an  investment  in  the  future. 

Structure  of  Programs 

Opportunity  exists  to  revolutionize  residency  train- 
ing structures.  Some  have  recommended  that  residents 
be  trained  to  manage  patients,  not  episodes  of  illness, 
and  that  training  structures  enhance  the  ability  of  resi- 
dents to  provide  continuity  of  care  across  settings  such 
as  the  medical  clinic,  the  hospital,  patients’  homes,  and 
the  nursing  home.  Such  training  should  enhance  resi- 
dents’ sophistication  in  the  use  of  evidence  as  it  applies 
to  clinical  decisions  and  should  provide  opportunities 
for  residents  to  work  in  teams  broadly  defined  to 
include  community-based  social  services. 

If  the  residency  program  is  restructured  with  a broadly 
defined  continuity  clinic  experience  as  the  pivot  point  of 
the  training  program  and  the  resident  is  provided  with  a 
population  of  patients  to  manage  over  time  and  across  set- 
tings, then  all  other  aspects  of  training  serve  to  enhance 
the  resident’s  ability  to  provide  high-quality  care  to  that 
population  of  patients.  This  model  could  be  designed  to 
simulate  a future  practice  including  teamwork,  practice 
management,  community  outreach  including  home  care 
and  long-term  care,  and  resource  management. 

Practice  Management 

Frank^^  has  proposed  a three-year  practice  manage- 
ment curriculum  for  residency  training.  It  includes  some 
basic  areas  such  as  interpersonal  skills  training,  medical 


documentation,  personal  financial  budgeting  and  retire- 
ment planning,  and  specific  practice  management  train- 
ing in  areas  such  as  general  operations  management, 
including  practice  opportunities  and  evaluation,  financial 
management,  staff  and  personnel  operations,  marketing, 
health  care  contracting,  medical  information  systems, 
legal  issues,  consultants,  and  community  resources.  The 
main  drawback  for  such  a curriculum  is  competition  with 
other  curricular  elements.  The  opportunity  exists  for  cre- 
ative integration  of  these  elements  into  the  patient  care 
aspects  of  the  residency  curriculum  through  model 
training  practices. 

Integrative  Disciplines 

Most  people  self-treat  common  ailments  before  seek- 
ing conventional  medical  care.  If  a symptom  is  broadly 
defined  as  any  perceived  change  in  health,  70%  to  90% 
of  all  symptoms  are  self-diagnosed  and  self-treated 
without  the  help  of  health  professionals.  Additionally, 
many  people  use  unconventional  therapies  such  as 
homeopathy,  acupuncture,  chiropractic,  and  massage 
therapy  for  common  ailments.  “The  frequency  of  use  of 
unconventional  therapy  in  the  US  is  far  higher  than  pre- 
viously reported. Not  only  should  residents  be 
taught  to  ask  their  patients,  in  a nonjudgmental  manner, 
about  the  use  of  such  therapies,  they  should  also 
improve  their  understanding  of  the  risks  and  benefits  of 
such  therapies,  critically  applying  the  rules  of  evidence 
in  critiquing  these  alternative  practices.  Health  services 
research  efforts  comparing  outcomes  with  conventional 
and  unconventional  medical  care  will  provide  the  need- 
ed objectivity  in  the  analysis  of  alternative  therapies. 
Some  academic  institutions,  such  as  Harvard  University 
and  the  University  of  Arizona,  are  developing  fellow- 
ship training  programs  in  “integrative  disciplines”  to 
achieve  these  aims. 

Conclusion 

Arguments  support  both  sides  of  the  criticism  that 
present-day  GME  fails  to  prepare  residents  to  practice  in 
the  21st  century.  Experiments  in  medical  education  are 
needed  to  substantiate  or  refute  claims  on  both  sides. 
Residency  programs  are  most  often  using  managed  care 
practice  sites  for  rotations  to  teach  the  traditional  cur- 
riculum rather  than  capitalizing  on  the  opportunity  to 
teach  cost-effective  analysis,  management  of  a popula- 
tion of  patients,  or  quality  management.  A powerful 
opportunity  exits  to  study  and  document  educational 
outcomes  in  comparative  settings  of  the  traditional  edu- 
cational environment  and  managed  care  organizations. 

Graduate  medical  education  is  funded  by  the  public, 
not  managed  care  organizations.  Major  reform  should 
not  be  driven  by  the  needs  of  managed  care  organiza- 
tions. Instead,  leaders  in  medical  education  must  insist 
on  rigorous  education  programs  that  provide  the  knowl- 
edge, clinical  skills,  and  attitudes  necessary  to  practice 
medicine  while  adapting  educational  curricula  to 
improve  the  way  residents  are  taught  to  use  medical  evi- 
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dence,  diagnostic  tests,  information,  and  resources.  Res- 
idency programs  should  promote  critical  analysis  and 
healthy  discourse  regarding  population  health  manage- 
ment, the  ethics  of  managed  care,  and  health  policy,  aim- 
ing to  produce  adaptable,  well-trained,  critical  thinkers 
and  leaders  ready  to  enter  the  medical  marketplace 
regardless  of  its  form.  “The  happiest  and  best  physicians 
of  the  21st  century  are  likely  to  be  those  who  leave  their 
residencies  with  the  scientific,  analytic,  and  personal 
skills  and  attitudes  necessary  not  only  to  adapt  to  con- 
tinuous change,  but  also  to  lead  continuous  improve- 
ment in  their  own  practice  and  settings. 
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Disease  and  Injury  in  California  With  Projections 

to  the  Year  2007 

Implications  for  Medical  Education 

DAVID  R.  RAGLAND,  PhD,  MPH;  PATRICIA  A.  BUFFLER;  ARTHUR  L REINGOLD;  S.  LEONARD  SYME; 
and  MONIQUE  L.  BUFFLER,  Berkeley,  California 


In  this  article,  as  part  of  an  evaluation  of  the  future  of  medical  education  in  California,  we  characterize 
the  distribution  of  disease  and  injury  in  California;  identify  major  factors  that  affect  the  epidemiology 
of  disease  and  injury  in  California,  and  project  the  burden  of  disease  and  injury  for  California's  popula- 
tion to  the  year  2007.  Our  goal  is  to  elucidate  the  major  causes  of  illness  and  disability  at  present  and 
in  the  near  future  in  order  to  focus  state  resources  on  the  interventions  likely  to  have  the  greatest  im- 
pact. Data  from  various  governmental  agencies  were  utilized;  the  base  year,  1993,  is  the  most  recent 
year  with  sufficient  information  available  when  this  report  was  prepared.  Several  major  risk  factors 
have  decreased,  including  smoking  (30%  decline  from  1984  to  1993)  and  drinking  and  driving.  How- 
ever, hypertension  prevalence  has  not  changed,  and  overweight  has  increased  dramatically.  Poverty 
continues  to  burden  about  15%  of  Californians,  with  poverty  highest  among  children.  During  1993, 
220,271  Californians  died,  with  3 major  causes  accounting  for  61%  of  these  deaths:  coronary  heart  dis- 
ease (31%),  cancer  (23%),  and  stroke  (7%).  In  terms  of  potential  years  of  life  lost  (years  lost  before  age 
65),  the  most  important  causes  of  death  in  1993  were  unintentional  injury  (756  years  lost/100,000  pop- 
ulation), cancer  (632  years),  and  the  acquired  immunodeficiency  syndrome  (AIDS;  491  years).  Mortal- 
ity rates  were  highest  among  blacks  and  lowest  among  Asians.  Overall  mortality  in  California  has  been 
declining  for  decades;  in  just  1 decade,  from  1980  to  1991,  mortality  declined  from  780  to  680  deaths 
per  100,000  population.  Several  major  causes  of  death  have  declined,  including  coronary  heart  disease, 
stroke,  unintentional  injury,  cirrhosis,  and  suicide,  while  others  have  increased,  for  example,  chronic  ob- 
structive lung  disease  and  diabetes  mellitus.  Death  from  AIDS  increased  dramatically  in  the  past 
decade,  but  is  leveling  off,  and  death  from  cancer  is  beginning  to  decline.  Rates  for  overall  mortality 
and  morbidity,  and  for  most  specific  conditions,  should  continue  to  decline.  A projected  28%  popula- 
tion increase  by  2007  will  yield  a corresponding  increase  in  the  absolute  level  of  disease  cases  and 
death;  a disproportionate  increase  in  younger  and  older  groups  will  yield  increased  conditions  affect- 
ing young  (unintentional  injury,  AIDS)  and  older  (heart  disease,  cancer,  stroke,  diabetes  mellitus)  peo- 
ple. Californians  should  experience  overall  improved  health  in  coming  years,  reaping  benefits  of 
reduced  environmental  and  behavioral  risk  factors  as  well  as  improved  medical  treatment  and  rehabili- 
tation. Coordinated  strategies  for  health  promotion,  disease  prevention,  delivery  of  medical  treatment, 
and  rehabilitation  are  needed  to  maintain  and  improve  present  levels  of  health  across  the  life  span. 

(Ragland  DR,  Buffler  PA,  Reingold  AL,  Syme  SL,  Buffler  ML.  Disease  and  injury  in  California  with  projections  to  the  year 
2007 — Implications  for  medical  education.  West]  Med  1998;  168:378-399) 


This  study  was  conducted  at  the  request  of  the  Office 
of  the  President  of  the  University  of  California  as 
part  of  an  effort  to  evaluate  the  future  of  medical  educa- 
tion in  California.  The  mandate  was  as  follows: 


• Characterize  the  distribution  of  disease  and 
injuries  in  California’s  population,  including  fre- 
quencies and  types  of  illnesses  and  injuries  in 
groups  of  people  (subpopulations)  and  the  fac- 
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ABBREVIATIONS  USED  IN  TEXT 

AIDS  = acquired  immunodeficiency  syndrome 
BRFSS  = Behavioral  Risk  Factor  Surveillance  System 
COPD  = chronic  obstructive  pulmonary  disease 
PYLL  = potential  years  of  life  lost 


tors  that  influence  their  distribution. 

• Identify  major  factors  that  affect  the  epidemiolo- 
gy of  disease  and  illness  in  California. 

• Project  the  epidemiology  of  disease  and  illness 
in  California  in  the  year  2007. 

Our  goal  was  to  elucidate  the  major  causes  of  illness 
and  disability  at  present  and  in  the  near  future  in  order  to 
focus  state  resources  on  the  interventions  likely  to  have 
the  greatest  impact.  To  fulfill  this  mandate,  numerous 
data  sources  relevant  to  disease  and  risk  factor  distribu- 
tion in  California  were  reviewed,  including  the  US 
Bureau  of  the  Census,  Vital  Statistics,  California 
Department  of  Health  Services,  the  Centers  for  Disease 
Control  and  Prevention  Behavioral  Risk  Factor 
Surveillance  System  (BRFSS),  the  communicable  dis- 
ease reporting  system,  and  special  surveys.  Many  of  the 
data  presented  in  this  report  are  compiled  from  already 
published  reports;  additional  data  were  obtained  directly 
from  various  state  agencies.  For  chronic  disease,  mortal- 
ity data  were  used  because,  with  the  exception  of  cancer, 
there  are  few  sources  of  statewide  disease  incidence 
data.  The  base  year,  1993,  is  the  most  recent  year  with 
sufficient  data  available  when  this  report  was  prepared. 

The  report  is  organized  in  the  following  sections: 
demographics,  risk  factor  patterns,  major  disease  and 
injury  patterns,  projection  to  the  year  2007,  and  summa- 
ry and  recommendations. 

Demographics 

In  1993  California’s  estimated  population  reached 
almost  32  million,  an  increase  from  about  25  million  in 
1983.’  This  change  represents  an  increase  of  almost  7 


Figure  2 Population  in  California  Projected  to  2007,  by  Age  and  Sex 
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Figure  2. — Population  in  California  projected  to  2007,  by  age  and 
sex  (from  State  of  California,  Department  of  Finance  [1996]’). 


Figure  1 Population  in  California  in  1993,  by  Age  and  Sex 
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Figure  1. — Population  in  California  in  1993,  by  age  and  sex 
(from  State  of  California,  Department  of  Finance  [1996]’). 


million,  or  about  28%,  over  this  ten-year  period.  The 
growth  rate  during  this  ten-year  period,  about  2.5% 
annually,  is  more  than  twice  the  rate  for  the  total  United 
States  population^  and  is  sufficient  to  double  the  popu- 
lation size  about  every  30  years.  About  half  the  growth 
in  California  in  the  past  ten  years  has  been  from  natural 
increase — the  excess  of  births  over  deaths — and  the 
other  half  has  been  from  domestic  and  foreign  immigra- 
tion.^ Figure  1 shows  the  age  distribution  for  the  popu- 
lation in  1993. 

The  Demographic  Research  Unit  of  the  California 
State  Department  of  Finance  estimates  that  California 
will  have  grown  from  almost  32  million  in  1993  to  about 
41  million  in  2007,  an  increase  of  28%,'  maintaining 
growth  rates  of  approximately  2%  during  this  period. 
Figure  2 shows  the  projected  age  distribution  in 
California  in  the  year  2007.  Relative  growth  in  the  next 
decade  will  be  most  marked  in  the  younger  and  older  age 
groups  of  the  population.^  Growth  over  the  next  decade 
will  depend  on  both  natural  increase  (births  over  deaths) 
and  net  migration  (mostly  foreign  immigration). 

The  age  distribution  is  substantially  different  for 
males  and  females,  as  illustrated  in  Figure  3.  In  the 
younger  age  groups,  there  are  slightly  more  males  than 


Figure  3 Population  in  California  in  1993.  Percent  of  Male  and  Female  by  Age 
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Source  Department  of  Finance,  State  of  California 

Figure  3. — Population  in  California  in  1993,  percentage  of  male 
and  female  by  age  (from  State  of  California,  Department  of 
Finance  [1 996]'). 
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Figure  4 Population  m California  Projected  to  2007,  Percent  of  Male  and  Female  by  Age 
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Figure  4. — Population  in  California  projected  to  2007,  percent- 
age of  male  and  female  by  age  (from  State  of  California, 
Department  of  Finance  [1996]'). 


females.  However,  due  to  higher  mortality  among  males 
at  every  age  group,  females  comprise  a dramatically 
increasing  proportion  of  the  population  in  the  older  age 
groups.  In  the  age  group  85  and  older,  females  outnum- 
ber males  by  more  than  2:1.  As  shown  in  Figure  4,  the 
population  of  2007  is  projected  to  have  a similar  pattern. 

California  is  one  of  the  most  ethnically  diverse  states 
in  the  United  States.  In  1993,  55.3%  of  the  population 
was  white,  27.2%  was  Hispanic,  7.0%  was  black,  and 
10.5%  was  other  (for  most  of  this  report,  Asian  and 
other  groups  are  combined  together  in  the  “other”  cate- 
gory, with  about  90%  of  the  category  consisting  of 
Asian).  Figure  5 shows  the  age  distribution  for  each  of 
these  four  race/ethnicity  groups. 

The  projected  growth  of  the  population  in  2007  will 
occur  primarily  among  nonwhites,  particularly  in  the 
Hispanic  population.  In  2007,  whites  will  comprise  less 
than  50%  of  the  population — about  47.1%  will  be 
white,  while  34.9%  will  be  Hispanic,  6.6%  will  be 
black,  and  10.5%  will  be  other.  Figure  6 shows  the  age 


Figure  6 Population  in  California  Projected  to  2007, 
by  Race/Ethnicity  and  Age 
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Figure  6. — Population  in  California  projected  to  2007,  by 
race/ethnicity  and  age  (from  State  of  California,  Department  of 
Finance  [1996]'). 


Figure  5. — Population  in  California  in  1993,  by  race/ethnicity 
and  age  (from  State  of  California,  Department  of  Finance 
[1995F). 


distribution  for  each  of  these  four  race/ethnicity  groups 
as  projected  to  2007.  |- 

The  diversity  of  the  population  in  1993  is  much  f 

greater  for  younger  than  for  older  age  groups.  Figure  7 i 

shows  the  percentage  of  each  race/ethnicity  group  for  [I 
different  ages  in  1993.  The  older  age  groups  are  pre-  | 
dominantly  white  (about  80%),  while  the  younger  age  || 
groups  are  considerably  more  diverse.  For  example,  in  [i 
1993,  Hispanics  were  just  27%  of  the  total  population 
but  comprised  44%  of  those  younger  than  1 year. 

As  seen  in  Figure  8,  which  shows  the  projected  per-  [j 
centage  of  each  race/ethnicity  group  at  each  age  level  for  r 
the  year  2007,  the  percentage  of  Hispanics  will  increase 
as  a proportion  of  the  population  at  almost  every  age  j' 


Figure  7. — Population  in  California  in  1993,  percentage  of 
race/ethnicity  by  age  (from  State  of  California,  Department  of 
Finance  [1995]^). 


Figure  7 Population  in  California  in  1993, 
Percent  of  Race/Ethnicity  by  Age 

Z Other ■ Black ■ Hispanic Z While 


Age 


NOTE  Percent  for  race  calculated  within  age  group 
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Figure  8 Population  in  California  Projected  to  2007, 
Percent  of  Race/Ethnicity  by  Age 
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Figure  8. — Population  in  California  projected  to  2007,  percent- 
age of  race/ethnicity  by  age  (from  State  of  California, 
Department  of  Finance  [1996]'). 


group.  In  2007,  Hispanics  will  be  about  35%  of  the  total 
population,  but  about  50%  of  those  younger  than  1 year. 

Risk  Factor  Patterns 

Much  of  the  variation  in  disease  in  California  can  be 
attributed  to  potentially  modifiable  risk  (that  is,  risk  fac- 
tors related  to  behavior  or  lifestyle).  McGinnis  and 
Foege^  estimate  that  about  half  of  all  deaths  in  the 
United  States  can  be  attributed  to  these  risk  factors. 
Additional  variation  in  risk  is  related  to  sociodemo- 
graphic and  environmental  factors.  Information  on  a 
number  of  risk  factors  is  available  from  the  BRFSS,  an 
ongoing  telephone  survey  conducted  in  California  by  the 
California  Department  of  Health  Services.'^ 


Figured  Smoking  Prevalence  in  California  by  Sex,  1984  to  1993 
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Figure  9. — Smoking  prevalence  in  California  by  sex,  1984  to 
1993  (from  the  Behavioral  Risk  Factor  Surveillance  System''). 

Cigarette  Smoking 

Cigarette  smoking  remains  the  number  one  modifi- 
able risk  factor  for  disease,  linked  to  heart  disease,  can- 
cer, and  pulmonary  disease.^  Cigarette  smoking  accounts 
for  a substantial  percentage  of  mortality,  including  about 
45%  of  heart  disease,  about  50%  of  cerebrovascular  dis- 
ease, and  90%  of  lung  cancer  deaths.^  The  burden  of 
mortality  in  California  due  to  smoking  is  enormous,^  and 
the  annual  costs  in  terms  of  medical  expense  and  lost  pro- 
ductivity are  in  the  billions  of  dollars.* 

Based  on  data  from  the  BRFSS  in  1993,^  the  preva- 
lence of  smoking  among  Californians  declined  from 
about  26%  to  about  17%  from  1984  through  1993 
(Figure  9).  This  trend  is  reflected  in  the  rest  of  the  coun- 
try. Despite  massive  efforts  to  educate  the  public  about 
the  dangers  of  cigarette  smoking,  the  rate  of  decrease 
appears  to  have  slowed.  At  present,  almost  one  in  five 
Californians  is  still  exposed  to  this  risk  factor.  As  illus- 
trated in  Figure  10,  smoking  prevalence  is  higher  for 
some  demographic  groups  than  others.  Smoking  preva- 
lence is  higher  among  blacks  than  among  the  rest  of  the 


Figure  10  Smoking  Prevalence  in  California  by  Race/Elhnicity  and 
Sex,  1993 
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Figure  10. — Smoking  prevalence  in  California  by  race/ethnicity  ai 
sex,  1 993  (from  the  Behavioral  Risk  Factor  Surveillance  System''). 


Figure  1 1 Hypertension  Prevalence  in  California  by  Sex. 
1984  to  1993 
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Figure  11. — Hypertension  prevalence  in  California  by  sex,  1984 
to  1993  (from  the  Behavioral  Risk  Factor  Surveillance  System"'). 
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Figure  12  Hypertension  Prevalence  m California  by  Race/Ethnicity 
and  Sex.  1993 
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Figure  12. — Hypertension  prevalence  in  California  by  race/eth- 
nicity and  sex,  1993  (from  the  Behavioral  Risk  Factor  Surveillance 
System''). 

population,  and,  except  for  blacks,  smoking  is  higher 
among  men  than  among  women.  In  addition,  smoking 
varies  substantially  by  socioeconomic  variables  like 
education  and  income.^ 

The  overwhelming  majority  of  current  adult  smokers 
began  smoking  when  they  were  adolescents,  and  the  age 
of  smoking  initiation  has  declined  steadily  over  this  cen- 
tury. Therefore,  the  current  rate  of  experimentation  with 
smoking  among  adolescents  as  well  as  the  number  of 
current  smokers  in  this  group  is  alarming.  Among  ado- 
lescents aged  16  to  17  years,  almost  18%  are  current 
smokers  and  almost  40%  have  smoked  or  are  currently 
experimenting  with  smoking. These  numbers,  nearly 
as  high  for  girls  as  for  boys,  seem  to  suggest  that  poli- 
cies aimed  at  reducing  smoking  initiation  are  having  lit- 
tle effect  among  young  people.  Most  disturbing,  the  cur- 
rent adult  smokers  who  stop  may  soon  be  replaced  by  a 
new  cohort  of  smokers  who  are  now  adolescents. 

Hypertension 

Hypertension  accounts  for  the  major  portion  of  stroke 
and  a substantial  portion  of  heart  disease,  kidney  failure, 


Figure  13  Overweight  Prevalence  in  California  by  Sex.  1984  to 
1993 
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Figure  13. — Overweight  prevalence  in  California  by  sex,  1984 
to  1993  (from  the  Behavioral  Risk  Factor  Surveillance  System''). 

and  other  circulatory  disorders.  After  some  reductions  in 
hypertension  in  the  1970s  and  early  1980s  following 
intensive  hypertension  control  programs,  the  proportion 
of  Californians  with  hypertension  has  remained  some- 
what constant  (at  about  20%)  over  the  past  decade 
(Figure  11),  based  on  the  BRFSS  survey.  Without  major 
changes  in  lifestyle  (such  as  diet  and  exercise),  this  fig- 
ure is  unlikely  to  change  substantially  in  the  immediate 
future.  In  addition,  hypertension  is  unequally  distributed 
in  the  population  (Figure  12);  specifically,  blacks  have  a 
prevalence  of  hypertension  that  is  nearly  double  that  of 
the  rest  of  the  population.  This  important  fact  accounts 
for  much  of  the  excess  rate  of  stroke  found  in  the  black 
population  (see  next  section). 

Ovei'weight 

Overweight  contributes  to  hypertension  as  well  as  to 
diabetes  mellitus.  The  prevalence  of  overweight  has 
increased  substantially  in  California  since  1984,  with  a 
prevalence  in  1993  at  about  25%  (Figure  13).  These  esti- 
mates reflect  trends  in  the  rest  of  the  country.  The  preva- 
lence of  overweight  is  substantially  higher  among  blacks 
and  Hispanics  (Figure  14). 


Figure  14  Overweight  Prevalence  in  California  by  Race/Ethnicity 
and  Sex.  1993 
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Figure  14. — Overweight  prevalence  in  California  by  race/ethnicity 
and  sex,  1 993  (from  the  Behavioral  Risk  Factor  Surveillance  System''). 


Figure  15  Physical  Inactivity  Prevalence  in  California  by  Sex.  1984 
to  1993 
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Figure  15. — Physical  inactivity  prevalence  in  California  by  sex,  1 984 
to  1 993  (from  the  Behavioral  Risk  Factor  Surveillance  System''). 
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Figure  16  Physical  Inactivity  Prevalence  in  California  by 
Race/Elhnicity  and  Sex.  1993 
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Figure  16. — Physical  inactivity  prevalence  in  California  by 
race/ethnicity  and  sex,  1993  (from  the  Behavioral  Risk  Factor 
Surveillance  System'*). 


Physical  Inactivity 

Physical  inactivity,  as  assessed  by  the  BRFSS,  has 
shown  a somewhat  variable  trend  in  California  over  the 
past  decade,  with  a downward  trend  over  the  past  few 
years  (Figure  15).  Physical  inactivity  is  highest  for 
women  for  each  race/ethnicity  group  and  is  lowest  for 
whites  (Figure  16).  Physical  inactivity  contributes  to 
hypertension,  diabetes  mellitus,  and  overweight. 

Injiuy  Risk 

Two  risk  factors  associated  with  traumatic  injury, 
drinking  and  driving  and  seat-belt  use,  have  shown 
substantial  positive  changes  over  the  past  decade 
(Figures  17  through  20).  Drinking  and  driving  has 
shown  a steady  decline  between  1984  and  1993  (Figure 
17).  Over  the  same  period,  seat-belt  use  increased  dra- 
matically (Figure  19),  from  about  30%  in  1984  to  more 
than  80%  in  1993.  The  prevalence  of  drinking  and  dri- 
ving is  higher  for  whites  (Figure  18);  seat-belt  use 
prevalence  is  highest  for  Asian  and  others  (Figure  20). 


Figure  1 8 Drinking  and  Driving  Prevalence  in  California  by 
Race/Ethnicity  and  Sex,  1993 
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Figure  18. — Drinking  and  driving  prevalence  in  California  by 
race/ethnicity  and  sex,  1993  (from  the  Behavioral  Risk  Factor 
Surveillance  System'*). 


Figure  17  Drinking  and  Driving  Prevalence  in  California  by  Sex. 
1984  to  1993 
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Figure  17. — Drinking  and  driving  prevalence  in  California  by 
Sex,  1984  to  1993  (from  the  Behavioral  Risk  Factor  Surveillance 
System*’). 


The  positive  trends  for  drinking  and  driving  and  for 
seat-belt  use  may  portend  a lower  rate  of  serious  injury 
from  traffic  accidents  in  the  coming  years. 
Significantly,  the  positive  changes  in  these  two  risk 
variables  show  that  dramatic  changes  in  risk  behavior 
can  be  brought  about  through  education,  legislation, 
and  changes  in  cultural  norms. 

Socioeconomic  Status  and  Poverty 

Socioeconomic  status  is  one  of  the  most  consistent 
and  powerful  predictors  of  disease  and  injury.  Low 
socioeconomic  status  and  poverty  predict  higher  mortal- 
ity and  morbidity  from  virtually  every  cause."  Although 
the  mechanisms  of  this  connection  have  not  been  clear- 
ly identified,  many  studies  show  that  poverty  and  low 
socioeconomic  status  are  independently  related  to  dis- 
ease outcomes  even  when  other  factors,  such  as  higher 
levels  of  smoking,  are  considered. 

Socioeconomic  status  varies  quite  substantially 
among  California’s  population.  Measured  by  income. 


Figure  19. — Prevalence  of  seat-belt  use  in  California  by  sex, 
1984  to  1993  (from  the  Behavioral  Risk  Factor  Surveillance 
System'*). 
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Figure  20  Seat  Belt  Use  Prevalence  in  California  by  Race/Elhnicity 
and  Sex.  1993 
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Figure  20 — Prevalence  of  seat-belt  use  in  California  by  race/ethnicity 
and  sex,  1 993  (from  the  Behavioral  Risk  Factor  Surveillance  System''). 


variation  in  socioeconomic  status  has  increased  in 
California  over  the  past  few  decades,  reflecting  trends  in 
the  United  States  as  a whole. The  prevalence  of  pover- 
ty in  California,  as  elsewhere  in  the  United  States,  is  dis- 
proportionate by  sex  and  age.'^  Figure  21  shows  the 
prevalence  of  poverty  in  California  in  1989  by  age  group 
and  sex,  based  on  data  from  the  1990  census.  The  preva- 
lence of  poverty  shows  an  inverse  gradient  with  age — 
18%  to  19%  of  children  aged  1 1 years  and  younger  live 
under  conditions  of  poverty,  almost  twice  the  prevalence 
for  adults  aged  1 8 to  64.  Other  more  recent  data  for  chil- 
dren in  poverty  in  California  suggest  that  rates  may  be  as 
high  as  25%  or  higher. 

Figure  21  shows  that  the  prevalence  of  poverty  is 
slightly  greater  for  girls  younger  than  17,  whereas 
women  older  than  18  have  a markedly  higher  preva- 
lence of  poverty  than  men.  For  the  age  group  75  and 
older,  the  prevalence  of  women  in  poverty  is  50%  above 


Figure  22  Poverty  in  California  by  Age  and  Race/Ethnicity,  1989 
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Figure  22. — Poverty  in  California  by  age  and  race/ethnicity, 
1989  (from  the  US  Bureau  of  the  Census,  1990). 


Figure  21  Poveny  in  California  by  Age  and  Sex.  1989 
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Figure  21 . — Poverty  in  California  by  age  and  sex,  1 989  (from  the 
US  Bureau  of  the  Census,  1 990). 


that  for  men.  The  prevalence  of  poverty  is  also  dispro- 
portionate by  race/ethnic  group.  Figure  22  shows  that 
the  prevalence  of  poverty  is  lowest  for  whites  and  high- 
est for  blacks.  This  disparity  is  true  at  virtually  every 
age  level.  Figure  23  shows  the  ratio  of  poverty  in 
blacks,  Hispanics,  and  others  in  relation  to  non- 
Hispanic  whites. 

The  present  distribution  of  poverty  by  age  has 
emerged  over  the  past  30  to  40  years.  When  federal  sta- 
tistics on  poverty  were  first  collected  in  the  1950s, 
poverty  status  was  more  prevalent  among  the  elderly 
(Figure  24).  In  response  to  federal  programs  for  persons 
65  years  and  older,  the  elderly  currently  experience  no 
more  poverty  than  the  population  as  a whole,  whereas 
those  1 8 and  younger  are  about  twice  as  likely  to  live  in 
poverty  as  the  rest  of  the  population.'^ 

Overall  rates  of  poverty  in  the  United  States  dropped 
in  the  1950s  and  1960s,  reaching  a low  of  about  12%  to 
14%  in  the  mid-1970s,  and  then  have  generally 
increased  to  the  present.'^  Future  levels  of  poverty  are 
difficult  to  predict,  depending  on  immigration  patterns. 


Figure  23. — Poverty  in  California:  ratio  of  black,  Hispanic,  and 
other  in  relation  to  non-Hispanic  white  by  age,  1989  (from  the 
US  Bureau  of  the  Census,  1 990). 
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Figure  24  Poverty  in  the  United  States  by  Age  Group.  1959-1995 
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Figure  24. — Poverty  in  the  United  States  by  age  group,  1959  to 
1996”  (from  the  US  Bureau  of  Census). 


economic  conditions,  and  state  and  federal  policies 
regarding  immigration  and  welfare. 


Figure  25. — Mortality  rate  per  100,000  by  age  and  sex, 
California,  1993  (from  the  Vital  Statistics  Section,  California 
Department  of  Health  Services”). 


Major  Disease  Patterns 

The  following  discussion  of  major  disease  patterns  in 
California  is  based  primarily  on  mortality  data,  since 
population-based  incidence  and  prevalence  data  are  not 
available  for  most  conditions.  Mortality,  of  course, 
underestimates  the  full  burden  of  disease,  with  the 
degree  of  underestimation  varying  across  conditions: 
diabetes  mellitus  may  often  contribute  to  death,  but  not 
be  listed  as  the  underlying  cause  of  death  on  the  death 
certificate;  on  the  other  hand,  the  relationship  between 
mortality  and  morbidity  may  be  closer  for  conditions 


Source:  Vital  Statistics  Section,  Dept,  of  Health  Services 


Figure  26.  Mortality  Rate  per  100,000  by  Age  and 
Race/Ethnicity  California,  1993 
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such  as  lung  cancer  and  the  acquired  immunodeficiency 
syndrome  (AIDS). 

Overall  Mortality 

A general  indicator  of  health  in  a population  is  the  age 
distribution  of  mortality.  Figure  25  shows  the  age  distri- 
bution of  mortality  for  California  in  1993  by  sex:  males 
have  a higher  age-specific  mortality  rate  than  females  at 
every  age  group.  Figure  26  shows  the  age  distribution  of 
mortality  for  California  in  1993  by  race:  blacks  have  a 
substantially  higher  mortality  at  virtually  every  age 
group,  followed  by  whites  and  then  Hispanics.  Asians 
generally  have  the  lowest  age-specific  mortality  rates. 

Overall  mortality  rates  have  shown  a steady  decline 
in  industrial  countries  for  more  than  a century,  and  this 
trend  is  continuing.  Figure  27  shows  the  decline  in  age- 


Figure  26. — Mortality  rate  per  100,000  by  age  and  race/ethnic- 
ity, California,  1993  (from  the  Vital  Statistics  Section,  California 
Department  of  Health  Services”). 


Figure  27. — Age-adjusted  mortality  rate  per  100,000, 
California,  1980  to  1991  (from  the  Vital  Statistics  Section, 
California  Department  of  Health  Services”). 
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Figure  28  Potential  Years  of  Life  Lost  (PYLL)  per  100,000  by 
Race/Ethnicity  and  Sex,  1993 
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Figure  28. — Potential  years  of  life  lost  (PYLL)  per  100,000  by 
race/ethnicity  and  sex  (from  the  Vital  Statistics  Section, 
California  Department  of  Health  Services'^). 


adjusted  death  rates  in  California  from  1980  to  1991. 
Even  in  this  relatively  short  period,  the  overall  death  rate 
has  decreased  from  about  780  to  under  700  per  100,000. 
With  declines  in  cigarette  smoking,  risk  factors  con- 
tributing to  injury  mortality,  and  communicable  dis- 
eases, it  may  be  assumed  that  further  decreases  in  over- 
all mortality  will  be  seen  in  the  coming  decade.  The 
potential  further  decline  in  the  overall  death  rate  has  pro- 
found implications  for  the  projection  of  disease  in 
California  into  the  next  century. 

The  number  of  potential  years  of  life  lost  (PYLL),  or 
years  lost  due  to  mortality  before  age  65,  is  a more  useful 
indicator  of  avoidable  or  preventable  mortality.  Figure  28 
shows  the  number  of  PYLL  for  every  100,000  citizens  of 
California  during  1993.  Men  in  California  during  1993 
experienced  more  than  twice  the  PYLL  as  women  for  all 


race/ethnicity  groups  combined  and  more  than  twice  the 
number  for  each  individual  race/ethnicity  group  except 
for  Other  (Asian).  Figure  28  also  shows  that  blacks  had 
much  higher  PYLL  than  the  other  race/ethnicity  groups, 
and  Asian  and  others  had  a generally  lower  PYLL. 

Mortality  by  Cause 

Table  1 shows  the  leading  causes  of  death  in 
California  during  1993,  including  the  number  of  deaths, 
percentage  of  all  deaths,  the  age-adjusted  death  rate,  and 
the  PYLL.'"*"'^  Heart  disease  accounts  for  about  31%  of 
all  deaths,  followed  by  cancer  (23%),  and  stroke  (7%); 
these  three  causes  of  death  account  for  about  61%  of  all 
deaths  in  California. 

For  comparative  purposes,  the  PYLL  reflects  early 
mortality.  Using  this  measure,  unintentional  injury,  can- 
cer, and  human  immunodeficiency  virus  (HIV)  infection 
are  the  most  important  causes  of  death  in  the  population, 
accounting  for  more  years  of  potential  life  lost  than  heart 
disease  and  stroke  and  40%  of  all  PYLL.  Age-adjusted 
mortality  rates  and  PYLL  are  compared  graphically  in 
Figures  29  and  30. 

Cause-specific  mortality  rates  are  shown  in  Figures 
31  through  50  for  the  leading  causes  of  death  in 
California.  The  first  of  each  pair  of  figures  shows  age- 
adjusted  mortality  rates  by  race/ethnicity  from  1980  to 
1993,  and  the  second  of  each  pair  shows  mortality  rates 
in  1993  by  race/ethnicity  and  by  age  group. 

Several  trends  are  apparent  from  these  sets  of  figures; 

• There  are  striking  differences  in  time  trends 
across  the  major  causes  of  death.  In  particular, 
age-adjusted  mortality  rates  for  coronary  heart 
disease  (Figure  31),  stroke  (Figure  35),  uninten- 
tional injury  (Figure  39),  suicide  (Figure  47),  and 
cirrhosis  (Figure  49)  all  show  declines  from  1980 


TABLE  1 .—Number  of  Deaths,  Percentage  of  All  Deaths,  Age-Adjusted  Mortality  Rate,  and  Potential  Years  of  Life  Lost  (PYLL) 
for  the  1 1 Leading  Causes  of  Mortality  In  California,  1 993 

Cause 

/CD  Code 

Deaths,  No. 

All  Deaths,  % 

Age-Adjusted  Mortality  Rate 

PYLL/1 00,000 

Rank  by  PYLL 

Heart  disease  

. . .390-398,  402,  404-429 

68,603 

31 

216.1 

410 

5 

Cancer  

...140-208 

50,751 

23 

159.9 

632 

2 

Stroke 

. . .430^38 

15,195 

7 

47.9 

88 

8 

CORD 

. . .490-496 

10,625 

5 

33.5 

51 

10 

Pneumonia  and  influenza  

. . .480-487 

10,508 

5 

33.1 

68 

9 

Unintentional  injury 

. . .E800-E949 

9,536 

4 

30.0 

756 

1 

HIV  infection 

. . .042-044 

6,287 

3 

19.8 

491 

3 

Homicide  

. . .E960-E969 

4,206 

2 

13.3 

457 

4 

Diabetes  mellitus 

. . .250 

3,831 

2 

12.1 

46 

11 

Suicide 

. . .E950-E959 

3,818 

2 

12.0 

254 

6 

Chronic  liver  disease  and  cirrhosis  . . 

. . .571 

3,681 

2 

11.6 

114 

7 

Other  (residual) 

. . .Residual 

33,230 

15 

104.7 

1,292 

— 

All  deaths  

.220,271 

100 

693.9 

4,659 

CORD  = chronic  obstructive  pulmonary  disease,  HIV  = human  immunodeficiency  virus 

•From  the  Vital  Statistics  Section,  California  Department  of  Heaith  Services.'* 
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Figure  29  Age-Adjusted  Mortality  Rates  by  Cause  of  Death  per 
100.000.  California.  1993 


Source  Vital  Statistics  Section,  Dept  of  Health  Services 


Figure  29. — Age-adjusted  mortality  rate  per  1 00,000  by  cause  of 
death,  California,  1993  (from  the  Vital  Statistics  Section,  California 
Department  of  Health  Services^ ^).  CORD  = chronic  obstructive 
pulmonary  disease,  HIV  = human  immunodeficiency  virus 

to  1993.  On  the  other  hand,  age-adjusted  mortal- 
ity rates  for  AIDS  (Figure  41),  homicide  (Figure 
43),  and  diabetes  mellitus  (Figure  45)  show 
increases  over  the  same  time  period.  The  rates  for 
chronic  obstructive  pulmonary  disease  (COPD) 
(Figure  37)  increased  but  then  leveled  during  this 
period.  Age-adjusted  rates  of  cancer  mortality 
(Figure  33)  are  remarkably  constant  over  this 
period.  The  rates  for  some  major  cancers,  such  as 
lung  cancer,  may  be  declining  at  least  for  males. 
Different  cause-specific  mortality  trends  reflect 
differences  in  historical  risk  patterns. 

• Race/ethnicity  differences  in  cause-specific  mor- 
tality are  strongly  evident  for  most  of  the  major 
causes  of  death  in  California,  and  these  differ- 
ences are  generally  consistent  over  time.  For 
example,  the  age-adjusted  mortality  is  highest 
for  blacks  for  every  major  cause  of  death  except 
three.  The  exceptions  are  COPD  (Figure  37),  in 
which  blacks  share  the  highest  rates  with  whites. 


Figure  30. — Potential  years  of  life  lost  (PYLL)  by  cause  of  death,  per 
100,000,  California,  1993  (from  the  Vital  Statistics  Section,  California 
Department  of  Health  Services'^).  COPD  = chronic  obstructive  pul- 
monary disease,  HIV  = human  immunodeficiency  virus 

suicide  (Figure  47),  in  which  whites  have  the 
highest  rates,  and  cirrhosis  (Figure  49),  in  which 
blacks  share  the  highest  rates  with  Hispanics. 
Hispanics  have  rates  lower  than  or  similar  to 
those  of  whites  for  every  major  cause  except 
homicide  (Figure  43),  diabetes  mellitus  (Figure 
45),  and  cirrhosis  (Figure  49).  For  every  cause  of 
death,  Asians  either  have  the  lowest  age-adjust- 
ed mortality  rates  or  share  the  lowest  rates  with 
another  group.  It  is  likely  that  race/ethnicity  dif- 
ferences in  mortality  reflect  a complex  interplay 
of  social  and  environmental  factors  affecting 
susceptibility,  risk  behaviors,  and  exposures,  as 
well  as  some  heritable  elements. 

• The  different  causes  of  death  have  different  age 
distributions.  The  four  leading  causes  of  death — 
coronary  heart  disease  (Figure  32),  cancer  (Figure 
34),  stroke  (Figure  36),  and  COPD  (Figure  38) — 
are  all  clearly  diseases  of  aging.  Rates  in  the 
younger  age  groups  are  low,  with  an  accelerating 


Figure  31. — Coronary  heart  disease:  age-adjusted  mortality  rates 
per  1 00,000,  by  race/ethnicity,  California,  1 980  to  1 993  (from  the 
Vital  Statistics  Section,  California  Department  of  Health  Services''). 


Figure  32. — Coronary  heart  disease:  age-specific  mortality  rates 
per  100,000,  by  race/ethnicity,  California,  1993  (from  the  Vital 
Statistics  Section,  California  Department  of  Health  Services’^). 
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Figure  33  Cancer  Age-Adjusted  Mortality  Rates  per  100,000, 
by  Race/Ethnicit>'.  California,  1980-1993 

• White  — *~Black  Hispaim.  Asian 


Year 


Source  Vital  Statistics  Section.  Dept  of  Health  Services 

Figure  33. — Cancer:  age-adjusted  mortality  rates  per  100,000, 
by  race/ethnicity,  California,  1980  to  1993  (from  the  Vital 
Statistics  Section,  California  Department  of  Health  Services^^). 

increase  beginning  in  the  late  middle-age  years. 
Diabetes  mellitus,  the  eighth  leading  cause  of 
death,  follows  the  same  pattern  (Figure  46). 

Other  causes  of  death  reflect  different  patterns. 
Unintentional  injury  death  (Figure  40)  shows  increases 
in  the  15-  to  24-year  age  group  and  then  is  relatively 
constant  until  a dramatic  increase  after  age  74.  Suicide 
(Figure  48)  shows  an  increase  in  the  15-  to  24-year  age 
group  and  then  somewhat  variable  rates  depending  on 
the  race/ethnicity  group.  AIDS  (Figure  42)  and  homi- 
cide (Figure  44)  show  peaks  in  younger  age  groups  (35 
to  44  years  for  AIDS  and  15  to  24  years  for  homicide). 
Cirrhosis  deaths  (Figure  50)  begin  to  appear  in  the  age 
group  35  to  44  years,  increase  to  a peak  in  the  age  group 
65  to  74  years,  and  then  decrease. 

Trends  in  Communicable  Diseases 

Trends  in  communicable  diseases  are  monitored  by 
the  Division  of  Communicable  Disease  Control  of  the 


Figure  35  Stroke  Age-Adjusted  Mortality  Rales  per  100.000, 
by  Race/Ethmcity.  California.  1980-1993 
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Source  Vital  Statistics  Section,  Dept  of  Health  Services 

Figure  35. — Stroke:  age-adjusted  mortality  rates  per  100,000, 
by  race/ethnicity,  California,  1980  to  1993  (from  the  Vital 
Statistics  Section,  California  Department  of  Health  Services'^). 


Figure  34. — Cancer:  age-specific  mortality  rates  per  100,000, 
by  race/ethnicity,  California,  1993  (from  the  Vital  Statistics 
Section,  California  Department  of  Health  Services'^). 

California  Department  of  Health  Services.'*  '^  Figures 
5 1 through  62  show  trends  and  age  distributions  for  the 
incidence  for  several  important  communicable  diseases 
in  California.  The  incidence  of  two  major  sexually  trans- 
mitted diseases,  gonorrhea  (Figure  51)  and  syphilis 
(Figure  55),  has  shown  a steady  decrease  since  1987.  On 
the  other  hand,  the  incidence  of  chlamydia,  a sexually 
transmitted  disease  that  affects  predominantly  women 
and  that  can  lead  to  infertility,  has  increased  in  the  past 
few  years  (Figure  53).  Each  of  these  diseases  dispropor- 
tionately affects  adolescents  and  young  adults  (Figures 
52,  54,  and  56). 

Among  other  communicable  diseases,  hepatitis  B and 
tuberculosis  are  among  the  most  important  in  California. 
The  incidence  of  hepatitis  B has  declined  substantially 
over  the  past  few  years  (Figure  57),  but  there  are  still  dif- 
ferences by  race/ethnicity  (Figures  57  and  58).  Incidence 
rates  of  tuberculosis  have  remained  fairly  steady  over  the 
past  few  years  (Figure  59)  but  are  higher  for  blacks, 
Hispanics,  and  Asians  than  for  whites  (Figures  59  and  60). 


Figure  36. — Stroke:  age-specific  mortality  rates  per  1 00,000,  by 
race/ethnicity,  California,  1993  (from  the  Vital  Statistics  Section, 
California  Department  of  Health  Services'^). 


Disease  and  Injury  in  California — Ragland  et  al  389 


W)M,  May  1998— Vol  168,  No.  5 


Figure  37  Chronic  Obstructive  Pulmonary  Disease  Age-Adjusted 
Mortaiit>'  Rates  per  100,000,  by  Race/Ethnicity.  California,  1980- 
1993 
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Source  Vital  Statistics  Section,  Dept  of  Health  Services 

Figure  37. — Chronic  obstructive  lung  disease:  age-adjusted 
mortality  rates  per  100,000,  by  race/ethnicity,  California,  1980 
, to  1 993  (from  the  Vital  Statistics  Section,  California  Department 
■ of  Health  Services'*). 

AIDS,  transmitted  sexually  as  well  as  by  blood  con- 
tamination, emerged  in  California  and  elsewhere  in  the 
early  1980s,  and  its  incidence  has  increased  dramatical- 
ly (Figure  61).  AIDS  is  now  by  far  the  most  important 
communicable  disease  in  California  and  in  1993 
I accounted  for  more  PYLL  than  any  other  major  cause  of 
death  except  unintentional  injury  and  cancer  (see  Table 
I 1 and  Figure  30). 

Natality  and  Birth  Outcomes 

The  Vital  Statistics  Section  of  the  California 
i Department  of  Health  Services  compiles  records  of 
i natality  and  birth  outcomes.'^  The  birth  rate  (birth  rate 
per  1,000  women  of  childbearing  age,  that  is,  15  to  44 
j years)  increased  from  1985  to  1990  and  then  decreased 
slightly  from  1990  to  1993  (Figure  63).  Birth  rates  dur- 
ing this  period  were  substantially  higher  for  Hispanic 
. women,  followed  by  black,  Asian,  and  white  women 
, (Figure  63).  Peak  birth  rates  occur  at  younger  ages  for 


Figure  39  Unintentional  Injury  Age-Adjusted  Mortality  Rates  per 
100,000,  by  Race/Ethnicit>'.  California,  1980-1993 
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Source  Vital  Statistics  Section,  Dept,  of  Health  Services 

Figure  39. — Unintentional  injury:  age-adjusted  mortality  rates  per 
100,000,  by  race/ethnicity,  California,  1980  to  1993  (from  the 
Vital  Statistics  Section,  California  Department  of  Health  Services'*). 


Figure  38. — Chronic  obstructive  lung  disease:  age-specific  mor- 
tality rates  per  100,000,  by  race/ethnicity,  California,  1993 
(from  the  Vital  Statistics  Section,  California  Department  of 
Health  Services'*). 

black  and  Hispanic  women  (Figure  64)  than  for  white 
and  Asian  women. 

Infant  mortality  has  been  falling  in  California  for 
decades,  and  this  decline  has  been  continuing  in 
California  over  the  past  several  years  (Figure  65). 
Similar  decreases  are  apparent  for  neonatal  mortality. 
Infant  mortality  in  blacks,  however,  is  nearly  double  the 
rate  seen  for  other  race/ethnicity  groups  (Figure  65),  and 
appears  to  be  increasing. 

The  rate  of  risk  factors  and  other  conditions  at  birth, 
such  as  late  or  no  prenatal  care,  cesarean  birth,  preterm 
delivery,  and  low  birth  weight,  have  remained  fairly 
constant  over  the  past  few  years.  Figures  66  through  69 
show  the  distribution  of  these  factors  by  race/ethnicity 
in  California  in  1993.  Blacks  and  Hispanics  show  the 
highest  rates  of  late  or  no  prenatal  care  (Figure  66). 
Blacks  show  the  highest  rates  of  preterm  delivery 
(Figure  67),  cesarean  birth  (Figure  68),  and  low  birth 
weight  (Figure  69). 


Figure  40. — Unintentional  injury:  age-specific  mortality  rates 
per  100,000,  by  race/ethnicity,  California,  1993  (from  the  Vital 
Statistics  Section,  California  Department  of  Health  Services'*). 
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Figure  41. — AIDS:  age-adjusted  mortality  rates  per  100,000,  by 
race/ethnicity,  California,  1980-1993  (from  the  Vital  Statistics 
Section,  California  Department  of  Health  Services'^). 


Figure  42. — AIDS:  age-specific  mortality  rates  per  100,000,  by 
race/ethnicity,  California,  1993  (from  the  Vital  Statistics  Section, 
California  Department  of  Health  Services'^). 


Projections  to  the  Year  2007 

The  future  burden  of  disease  and  injury  in  California 
will  depend  on  previous  and  future  risk  factor  changes, 
subsequent  changes  in  the  rates  of  disease  and  injury 
(number  per  population),  and  changes  in  the  population 
size  and  structure. 

One  way  to  make  projections  of  either  risk  factors  or 
diseases  is  to  do  mathematical  projections  based  on  past 
trends.  Figures  70  and  71  illustrate  this  approach,  using 
cigarette  smoking  as  an  example.  Figure  70  shows  an 
extrapolation  based  on  constructing  a linear  model  of 
smoking  prevalence  from  1985  through  1993.  The 
extrapolations  suggest  that  smoking  prevalence  will 
practically  disappear  by  2007.  Figure  71  shows  an 
extrapolation  based  on  constructing  a log-linear  model 
of  smoking  prevalence  from  1985  through  1993.  This 
extrapolation  shows  a leveling  off  of  the  recent  decline 
in  smoking  prevalence. 

Clearly,  the  outcome  of  a mathematical  extrapolation 
depends  heavily  on  the  particular  model  used.  In  addi- 


tion, future  change  in  risk  factors  or  disease  depends  on  i 
changes  in  environmental  and  social  conditions.  For  i 
these  reasons,  we  think  that  exact  quantitative  projec- 
tions of  either  risk  factors  or  disease  rates  would  be  mis- 
leading. Instead,  a broad  qualitative  assessment  that  con- 
siders potential  changes  in  environmental  and  social 
conditions,  as  well  as  past  trends,  is  more  useful.  This  is 
the  approach  we  have  taken  in  this  study. 


Projected  Risk  Factor  Patterns 


Projected  changes  in  risk  factor  patterns  can  be  i 
extrapolated  from  previous  trends  and  from  anticipated  : 
social,  cultural,  and  economic  conditions.  Table  2 sum- 
marizes the  current  and  projected  risk  factor  patterns  in 
the  California  population,  along  with  comments  on  the 
probable  impact  of  these  trends  on  future  disease  rates. 

The  most  important  recent  trend  in  risk  factors  has 
been  the  reduction  in  cigarette  smoking  in  California. 
From  1984  to  1993  smoking  prevalence  decreased  by 
almost  1%  a year.  The  health  benefits  of  this  reduction 


Figure  43  Homicide  Age-Adjusied  Mortality  Rales  per  100,000, 
by  Race'^thnicity,  California.  1980-1993 
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Source  Vital  Slalisiics  Section.  Dept  of  Health  Services 


Figure  44  Homicide  Age-Specific  Mortality  Rates  per  100,000,  by 
Race/Ethnicity.  California,  1993 
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Source  Vital  Siaiisiics  Section.  Dept  of  Health  Services 


Figure  43. — Homicide:  age-adjusted  mortality  rates  per 
1 00,000,  by  race/ethnicity,  California,  1 980-1 993  (from  the  Vital 
Statistics  Section,  California  Department  of  Health  Services^ ^). 


Figure  44. — Homicide:  age-specific  mortality  rates  per  100,000, 
by  race/ethnicity,  California,  1993.  (from  the  Vital  Statistics 
Section,  California  Department  of  Health  Services^^). 
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Figure  45. — Diabetes  mellitus:  age-adjusted  mortality  rates  per 
100,000,  by  race/ethnicity,  California,  1980  to  1993  (from  the 
Vital  Statistics  Section,  California  Department  of  Health  Services^^). 


Figure  46. — Diabetes  mellitus:  age-specific  mortality  rates  per 
100,000,  by  race/ethnicity,  California,  1993  (from  the  Vital 
Statistics  Section,  California  Department  of  Health  Services'^). 


are  already  being  seen  and  will  be  seen  for  decades  to 
come.  However,  there  is  no  assurance  of  a continued 
reduction  in  cigarette  smoking  in  the  future.  In  fact, 
there  are  signs  of  increased  interest  in  smoking  among 
adolescents,  probably  because  of  intensified  targeting  of 
youth  by  tobacco  companies.'® 

Two  other  important  risk  factors  have  shown  recent 
trends  in  the  positive  direction,  as  noted  above.  The  inci- 
dence of  drinking  and  driving  is  decreasing,  and  seat- 
belt  use  is  increasing,  and  these  have  already  contributed 
to  reductions  in  motor  vehicle  injuries  and  fatalities. 
However,  there  is  still  room  for  improvement  in  this 
area,  and,  given  the  high  level  of  public  support  for  con- 
trolling drinking  and  driving  and  for  the  use  of  seat  belts, 
further  improvements  are  expected. 

Hypertension  prevalence  has  not  changed  substan- 
tially in  California  in  the  recent  past,  nor  has  physical 
inactivity.  It  is  probably  safe  to  assume  that,  barring 
major  public  health  and  education  efforts,  there  will  be 
little  change  in  these  risk  factors  over  the  next  decade. 


Figure  47  Suicide  Age-Adjusted  Mortality  Rates  per  100,000,  by 
Race/Ethnicity.  California,  1980-1993 
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Figure  47. — Suicide:  age-adjusted  mortality  rates  per  100,000, 
by  race/ethnicity,  California,  1980  to  1993  (from  the  Vital 
Statistics  Section,  California  Department  of  Health  Services'^). 


The  percentage  of  overweight  individuals  is  increas- 
ing, and  there  is  no  reason,  again  barring  major  public 
health  efforts,  that  this  trend  would  level  off  or  reverse; 
overweight  could  emerge  as  a major  public  health  prob- 
lem in  California  in  the  next  century. 

The  overall  prevalence  of  poverty  is  about  15%  in 
California,  and  this  is  higher  among  children.  The  over- 
all level  of  poverty  in  the  United  States  has  not  changed 
dramatically  over  the  past  two  decades.  However,  a 
basic  shift  in  the  distribution  of  poverty  has  occurred: 
poverty  has  decreased  among  the  elderly,  partly  due  to 
governmental  programs  such  as  Medicare,  while  the 
prevalence  of  poverty  has  increased  among  families 
with  children  and  adolescents.  In  other  words,  over  the 
past  several  decades,  the  primary  burden  of  poverty  has 
shifted  from  the  elderly  to  young  families  with  children. 
Given  the  effects  of  wage  stagnation,  especially  at  the 
lower  end  of  the  economic  spectrum,  combined  with  the 
strong  public  sentiment  for  reduced  welfare  and  other 
governmental  assistance  programs,  there  is  no  reason  to 


Figure  48  Suicide  Age-Specific  Mortality  Rates  per  100,000,  by 
Race/Ethnicity,  California,  1993 
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Figure  48. — Suicide:  age-specific  mortality  rates  per  100,000, 
by  race/ethnicity,  California,  1993  (from  the  Vital  Statistics 
Section,  California  Department  of  Health  Services’^). 
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Figure  49  Cirrhosis  Age-Adjusied  Morta)il>'  Rates  per  100,000,  by 
Race'^thnicity  California.  1980-1993 
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Figure  50  Cirrhosis  Age-Specific  Mortality  Rates,  by 
Race/Elhniciiy  per  100,000,  California,  1993 
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Figure  49. — Cirrhosis:  age-adjusted  mortality  rates  per  100,000, 
by  race/ethnicity,  California,  1980  to  1993  (from  the  Vital 
Statistics  Section,  California  Department  of  Health  Services'^). 


Figure  50. — Cirrhosis:  age-specific  mortality  rates  per  100,000, 
by  race/ethnicity,  California,  1993  (from  the  Vital  Statistics 
Section,  California  Department  of  Health  Services'^). 


expect  that  the  proportion  of  children  living  in  poverty 
environments  will  decrease  in  the  near  future.  This 
should  be  a major  concern  for  the  public  health  and 
medical  communities  in  California. 

Projected  Disease/IUness  Rates 

Future  disease  rates  depend  on  a number  of  factors, 
including  the  lagged  effects  of  prior  risk  factor  change,  the 
effects  of  future  risk  factor  change,  changes  in  the  compo- 
sition of  the  population,  and  changes  in  the  susceptibility 
of  the  population.  Table  3 provides  a qualitative  assess- 
ment for  each  of  the  major  causes  of  death  in  California. 

As  described  above,  overall  mortality,  as  well  as  mor- 
tality from  most  specific  causes,  including  most  chronic 
diseases,  has  declined  in  recent  decades.  Simple  extrap- 
olation of  these  trends  and  the  expectation  of  further 
declines  in  a number  of  important  risk  factors  suggest 
that  further  declines  in  mortality  can  be  expected. 
However,  positive  changes  in  the  health  of  Californians 
have  been  the  result  of  vigorous  and  systematic  efforts 


Figure  51  Gonorrhea  Rates  per  100,000  by  Race/Ethnicity, 
California,  1985  to  1992 
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Source  Division  of  Communicable  Disease  Control.  Dept  of  Health  Services 

Figure  51. — Prevalence  of  gonorrhea,  rates  per  100,000,  by 
race/ethnicity,  California,  1985  to  1992  (from  the  Division  of 
Communicable  Disease  Control,  California  Department  of 
Health  Services^®). 


toward  prevention.  Such  efforts  should  be  continued  in 
order  to  maintain  or  improve  current  levels  of  health. 

Most  communicable  diseases  in  California  are  also 
showing  a downward  trend.  Trends  in  communicable 
diseases  can  be  variable,  depending  on  immigration  pat- 
terns and  the  age  distribution  of  the  population. 
However,  aside  from  AIDS,  chlamydia,  and  possibly 
tuberculosis,  and  barring  unforeseen  environmental 
changes,  California  should  see  no  major  increase  in  the 
incidence  of  communicable  disease  in  the  near  future. 

Projected  Change  in  the  Overall  Burden  of  Disease 

The  overall  burden  of  disease,  defined  here  as  the 
absolute  number  of  cases  or  deaths  in  the  population,  is 
determined  both  by  the  rate  of  disease  and  by  the  popu- 
lation size  and  structure.  While  the  overall  death  rate  is 
declining,  and  death  rates  from  a number  of  major  caus- 
es are  declining,  changes  in  the  population  size  and  struc- 
ture will  have  the  most  significant  impact  on  the  overall 
disease  burden  of  California  in  the  coming  decade.  Table 


Figure  52  Gonorrhea  Rates  per  100,000  by  Race/Ethnicity  and  Age, 
California,  1993 
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Source  Division  of  Communicable  Disease  Control,  Dept  of  Health  Services 

Figure  52. — Prevalence  of  gonorrhea,  rates  per  100,000  by 
race/ethnicity  and  age,  California,  1993  (from  the  Division  of 
Communicable  Disease  Control,  California  Department  of 
Health  Services’®). 
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I Figure  53  Chlamydia  Rates  per  100,000  by  Race/Ethnicity, 

California.  1990  to  1993 
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Source  Division  of  Communicable  Disease  Control,  Dept  of  Health  Services 

I Figure  53. — Prevalence  of  chlamydia,  rates  per  100,000  by 
I race/ethnicity,  California,  1990  to  1993  (from  the  Division  of 
I Communicable  Disease  Control,  California  Department  of 
J Health  Services’®). 

4 summarizes  the  impact  of  demographic  changes  and 
changes  in  disease  rates  on  the  burden  of  disease. 

Expected  changes  in  the  population  of  California  by 
2007  were  noted  above  (see  Demographics).  These 
changes  include  an  overall  population  increase  of  about 
28%,  a “flattened”  age  distribution,  with  both  younger 
and  older  groups  increasing  as  a proportion  of  the  total 
population,  and  a dramatic  increase  in  the  proportion  of 
Hispanics  in  the  population,  with  a corresponding 
decrease  in  the  proportion  of  whites. 

The  overall  population  increase  of  about  28%  is  by  far 
the  most  significant  single  factor  affecting  the  burden  of 
disease.  Assuming  this  rate  of  growth,  if  all  other  things 
are  held  constant,  a proportionate  increase  is  expected  in 
the  absolute  number  of  most  diseases  and  medical  condi- 
tions. The  relative  increase  in  the  younger  population  sug- 
gests a disproportionate  increase  in  the  number  of  diseases 
and  medical  conditions  affecting  this  age  group,  such  as 
infectious  diseases  of  childhood,  sexually  transmitted  dis- 


Source  Division  of  Communicable  Disease  Control,  Dept  of  Health  Services 


Figure  54. — Prevalence  of  chlamydia,  rates  per  100,000  by 
race/ethnicity  and  age,  California,  1993  (from  the  Division  of 
Communicable  Disease  Control,  California  Department  of 
Health  Services’®). 

eases,  unintentional  injury,  and  homicide.  The  relative 
increase  in  the  older  population  suggests  a disproportion- 
ate increase  in  diseases  of  aging,  particularly  heart  disease, 
cancer,  stroke,  COPD,  and  diabetes  mellitus. 

Based  only  on  mortality  data,  the  proportionate 
increase  in  the  Hispanic  population  may  have  a relative- 
ly minor  effect  on  the  overall  disease  burden  of 
California  because  the  Hispanic  population  has  average 
or  even  lower  overall  mortality  rates  than  the  population 
as  a whole  for  most  causes  of  death.  However,  morbidity 
data,  if  available,  would  most  likely  provide  a different 
picture  for  some  conditions,  such  as  diabetes  mellitus. 

Summary  and  Recommendations 

The  data  gathered  and  presented  in  this  report  are  for 
the  purpose  of  planning  for  medical  education  in 
California  in  the  coming  years.  The  information  may  be 
useful  for  planning  the  treatment  of  anticipated  disease. 


Figure  55  Syphilis  Rates  per  100,000  by  Race/Ethnicity,  California, 
1985-1993 
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Source  Division  of  Communicable  Disease  Control,  Dept  of  Health  Services 

Figure  55. — Prevalence  of  syphilis,  rates  per  100,000  by 
race/ethnicity,  California,  1985  to  1993  (from  the  Division  of 
Communicable  Disease  Control,  California  Department  of 
Health  Services’®). 


Figure  56  Syphilis  Rates  per  100,00  by  Race/Ethnicity  and  Age, 
California,  1993 
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Figure  56. — Prevalence  of  syphilis,  rates  per  100,000  by 
race/ethnicity  and  age,  California,  1993  (from  the  Division  of 
Communicable  Disease  Control,  California  Department  of 
Health  Services’®). 
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Figure  57  Hepatitis  B Rates  per  100,000  by  Race/Ethnicity. 
California.  1990-1993 
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Figure  57. — Prevalence  of  hepatitis  B,  rates  per  100,000  by 
race/ethnicity,  California,  1990  to  1993  (from  the  Division  of 
Communicable  Disease  Control,  California  Department  of 
Health  Services'®). 


Figure  58  Hepatitis  B Rales  per  100.000  by  Race-^thnicily  and  Age, 
California.  1993 
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Figure  58. — Prevalence  of  hepatitis  B,  rates  per  100,000  by 
race/ethnicity  and  age,  California,  1993  (from  the  Division  of 
Communicable  Disease  Control,  California  Department  of 
Health  Services'®). 


illness,  or  injury.  However,  the  information  can  most 
importantly  be  used  for  planning  and  developing  pre- 
vention strategies,  which  of  course  should  be  incorpo- 
rated as  an  integral  part  of  medical  education.  In  this 
final  section,  we  discuss  some  of  the  implications  for  an 
overall  strategy  for  prevention  of  disease,  illness,  and 
injury  in  California.  This  discussion  is  organized  rough- 
ly in  broad  age  categories:  Children  and  adolescents  (0 
to  17  years),  nonelderly  adults  (18  to  64  years),  and  the 
elderly  (65  years  and  older). 

Needs  of  Children  and  Adolescents  (0  to  17  Years) 

Risk  behaviors  and  disease  processes  beginning  in 
childhood  and  adolescence  affect  individuals  for  a life- 
time. Focus  of  public  health  and  medical  resources  on  this 
age  group  would  have  the  greatest  positive  impact,  not 
only  on  individuals,  but  also  on  the  health  of  Californians 
as  a whole.  Particular  focuses  are  as  follows: 


Figure  59  Tuberculosis  Rates  per  100,000  by  Race/Ethnicity. 
California,  1985-1992 
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Figure  59. — Prevalence  of  tuberculosis  (TB),  rates  per  100,000 
by  race/ethnicity,  California,  1 985  to  1 992  (from  the  Division  of 
Communicable  Disease  Control,  California  Department  of 
Health  Services'®). 


• Efforts  to  reduce  the  level  of  poverty  among 
children. 

• Efforts  to  increase  prenatal  care  and  reduce 
negative  birth  outcomes,  such  as  preterm  and 
low  weight  births,  especially  among  black 
populations. 

• Intensified  efforts  at  reducing  cigarette  smoking 
in  adolescents. 

• Intensified  efforts  to  increase  exercise  and  main- 
tain a healthy  diet. 

• Further  efforts  to  reduce  risk  behavior  that  con- 
tributes to  unintentional  injury. 

• Efforts  to  reduce  violent  behavior. 

• Efforts  to  reduce  risk  behavior  that  leads  to 
AIDS  and  other  sexually  transmitted  diseases. 

• Maintain  adequate  levels  of  immunization  for 
infectious  diseases,  such  as  polio,  diphtheria, 
tetanus,  measles,  and  hepatitis  A. 


Figure  60  Tuberculosis  Rates  per  100,000  by  Race/Ethnicity  and 
Age.  California.  1993 
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Figure  60. — Prevalence  of  tuberculosis  (TB),  rates  per  100,000 
by  race/ethnicity  and  age,  California,  1 993  (from  the  Division  of 
Communicable  Disease  Control,  California  Department  of 
Health  Services'®). 
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Figure  61  Newly  Reported  AIDS  Cases  by  Race/Ethnicity. 
California,  1980-1993 
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Figure  61. — Newly  reported  AIDS  cases  by  race/ethnicity, 
California,  1980  to  1993  (from  the  Division  of  Communicable 
Disease  Control,  California  Department  of  Health  Services'®). 


Figure  62  Newly  Reported  AIDS  Cases  by  Race/Ethnicity  and  Age. 
California,  1993 


Source  Division  of  Communicable  Disease  Control,  Dept  of  Health  Services 

Figure  62. — Newly  reported  AIDS  cases  by  race/ethnicity  and 
age,  California,  1993  (from  the  Division  of  Communicable 
Disease  Control,  California  Department  of  Health  Services'®). 


Figure  63  General  Fertility  Rate*  per  1,000  by  Race/Ethnicity. 
California.  1985  and  1990  to  1993 
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Source  V'ital  Statistics  of  California,  1993 


Figure  63. — General  fertility  rate  (number  of  live  births  per 
1,000  women  of  childbearing  age  [15  to  44  years])  by  race/eth- 
nicity, California,  1985  and  1990  to  1993  (from  the  Vital 
Statistics  Section,  California  Department  of  Health  Services'®). 


Figure  65  Infant  Mortality  per  1,000  by  Race/Ethnicity.  California. 
1987  to  1992 
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Figure  65. — Infant  mortality  per  1,000  by  race/ethnicity, 
California,  1987  to  1992  (from  the  Vital  Statistics  Section, 
California  Department  of  Health  Services'®). 


Figure  64  Birth  Rates  per  1,000  by  Maternal  Age  and 
Race/Ethnicity,  California,  1993 
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Figure  64. — Birth  rates  per  1,000  by  maternal  age  and  race/eth- 
nicity, California,  1993  (from  the  Vital  Statistics  Section, 
California  Department  of  Health  Services'®). 


Figure  66  Late  or  No  Prenatal  Care 
by  Race/Ethnicity,  California,  1993 
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Source:  Vital  Statistics  of  California,  1993. 

Figure  66. — Late  or  no  prenatal  care  by  race/ethnicity, 
California,  1993  (from  the  Vital  Statistics  Section,  California 
Department  of  Health  Services'®). 


396  W)M,  May  1 998— Vol  1 68,  No.  5 


Disease  and  Injury  in  California — Ragland  et  al 


Figure  67.  Preterm  Delivery  by 
Race/Ethnicity,  California,  1993 
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Source  Vital  Statistics  of  California,  1993. 


Figure  68  Cesarean  Births  by 
Race/Ethnicity,  California.  1993 


Source:  Vital  Statistics  of  California,  1993. 


Figure  67. — Preterm  births  by  race/ethnicity,  California,  1993 
(from  the  Vital  Statistics  Section,  California  Department  of 
Health  Services'^). 


Figure  68. — Cesarean  births  by  race/ethnicity,  California,  1993 
(from  the  Vital  Statistics  Section,  California  Department  of 
Health  Services’^). 


Needs  of  Nonelderly  Adults  (18  to  64  Years) 

Among  nonelderly  adults,  the  major  health  issue  is 
early  or  premature  mortality  and  morbidity.  A reduction 
has  occurred  in  overall  age-adjusted  mortality  as  well  as 
for  many  specific  causes  of  death.  However,  mortality 
occurring  before  age  65  accounts  for  a large  number  of 
PYLL  in  Californians.  This  is  particularly  true  for  cer- 
tain subgroups  of  the  population.  Men  have  a much 
higher  early  mortality  than  women,  and  blacks  have  a 
much  higher  early  mortality  than  other  groups.  The 


Figure  69  Low  Birth  Weight  by 
Race/Ethnicity,  Califorma,  1993. 
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Source:  Vital  Statistics  of  Califorma,  1993. 

Figure  69. — Low  birth  weights  by  race/ethnicity,  California, 
1993  (from  the  Vital  Statistics  Section,  California  Department  of 
Health  Services’^). 


major  contributors  to  early  mortality  are  unintentional 
injury,  cancer,  AIDS,  and  intentional  injury,  including 
suicide  and  homicide. 

The  primary  strategy  for  reducing  early  mortality  in 
adults  is  reducing  risk  factors.  McGinnis  and  Foege^ 
have  estimated  that  about  50%  of  deaths  are  attributable 
to  behavioral  risk  factors  that  are  highly  amenable  to 
change.  Some  of  the  needs  are; 

• Efforts  to  increase  prenatal  care  and  reduce  neg- 
ative maternal  sequelae  such  as  gestational  dia- 
betes and  obesity. 

• Efforts  to  improve  positive  lifestyle  choices, 
including  healthy  nutritional  practices,  maintain- 
ing exercise  programs,  avoiding  drug  use  and 


Figure  70  Smoking  Prevalence  in  California  from  1984  through 
1993  and  Projection  to  2007.  using  a linear  model 


Source  Behavioral  Risk  Factor  Surveillance  System  (BRFSS) 

Figure  70. — Smoking  prevalence  in  California  from  1984 
through  1993,  and  linear  projection  to  2007  (from  the 
Behavioral  Risk  Factor  Surveillance  System''). 
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j Figure  71. — Smoking  prevalence  in  California  from  1984 
! through  1993,  and  log-linear  projection  to  2007  (from  the 
j Behavioral  Risk  Factor  Surveillance  System'*). 

I 

excess  alcohol  intake,  and  smoking  cessation. 

' • Intensified  efforts  to  reduce  risk  behaviors 

leading  to  AIDS  and  other  sexually  transmitted 
diseases. 

• Intensified  efforts  to  reduce  unintentional  injury. 

• Focus  on  reasons  for  excess  premature  mortality 
among  certain  groups,  particularly  males  com- 
pared with  females,  and  blacks  compared  with 
other  groups  in  the  population. 


Needs  of  the  Elderly  (65  Years  and  Older) 

Mortality  rates  for  the  elderly  have  decreased  dra- 
matically in  California,  as  in  the  rest  of  the  United 
States,  over  the  past  century.  This  trend  is  expected  to 
continue,  but  one  result  has  been  a lengthening  of  time 
between  the  first  occurrence  of  chronic  disease  and 
death.  Therefore,  “compression  of  morbidity,”  that  is, 
reducing  the  duration  of  life  spent  with  disabling  chron- 
ic conditions  and  increasing  the  quality  of  life,  should  be 
major  goals  for  disease  prevention  efforts  and/or  med- 
ical treatment  approaches  for  the  elderly. A number  of 
strategies  are  suggested  to  accomplish  these  goals: 

• Increase  efforts  to  prevent  unintentional  injury  (that 
is,  falls  and  pedestrian  and  traffic  injuries),  a pri- 
mary cause  of  long-term  disability  in  the  elderly. 

• Improve  population-  and  community-based 
strategies  for  early  identification  of  treatable 
conditions,  such  as  glaucoma,  hypertension,  obe- 
sity, and  asthma. 

• Improve  the  long-term  medical  treatment  of 
chronic  disease. 

• Increase  the  effectiveness  of  rehabilitation  for 
injury  or  chronic  disease. 

• Increase  the  quality  and  quantity  of  caregiver 
services. 

• Encourage  environmental  changes  (that  is,  phys- 
ical surroundings  and  social  support  systems)  to 


TABLE  2— Current  and  Projected  Risk  Factor  Patterns  in  the  California  Population,  With  Implications  for  the  Probable  Impact  on  Future  Disease  Rates 


Major  Risk  Factor 

Recent  Trends 

Future  Projections 

impiications  for  Future  Disease  Trends 

Cigarette  smoking  . . . . 

. . .Decrease 

Maintaining  current  levels  or  further 
decreases  depends  on  a continuation 
of  smoking  prevention  efforts 

Recent  decrease  in  smoking  will  result  in  substantial 
future  reductions  in  heart  disease,  cancer,  and  COPD; 
additional  benefits  will  be  realized  only  if  smoking 
prevention  efforts  continue 

Hypertension  

. . .Decrease  in  the  1970s 
and  early  1 980s,  and 
little  change  since 

Probably  little  or  no  change  In  the 
coming  decade 

The  impact  of  past  changes  is  contributing  to  reduced 
heart  disease  and  stroke;  failure  to  further  control 
hypertension  will  result  in  missed  opportunities  for 
sharper  reductions  in  heart  disease  and  stroke 

Overweight  

. . .Dramatic  increase 

Probable  further  increase 

Will  probably  contribute  to  increase  in  diabetes 
mellitus  and  possibly  slow  the  decrease  in  coronary 
heart  disease 

Physical  inactivity  . . . . 

. . .Variable 

Slight  downward  trend 

Probable  impact  on  diabetes  and  heart  disease 

Drinking  and  driving  . . 

. . .Decrease 

Probable  further  decrease,  given 
public's  willingness  to  support  laws 
and  enforcement 

Will  lead  to  further  decrease  in  the  rate  of 
motor-vehicle-crash  mortality  rates 

Seat-belt  use 

. . .Increase 

Probable  further  increase  over  the 
75%  in  1993 

Will  lead  to  further  decrease  in  the  rate  of  motor- 
vehicle-crash  mortality  rates 

Poverty 

. . .Relatively  constant 

Shitting  federal  and  state  policies  on 
immigration  and  welfare  may  result  In 
an  increase  in  poverty 

Will  continue  to  contribute  to  the  disease  burden  of 
California,  particularly  among  children;  the  strongest 
impact  will  be  on  infectious  disease  rates 

COPD  = chronic  obstructive  lung  disease. 
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TABLE  3— Qualitative  Projection  for  Each  of  the  Major  Causes  of  Death  in  California 

Major  Cause  of  Death 

Recent  Trends  in  Rates 

Qualitative  Projections  to  the  Year  2007 

All  deaths  

. .Decrease  from  780  to  680/100,000  population  from  Probable  decrease  at  about  the  same  rate  over  the  next  decade, 

1 980  to  1 991 , a continuation  of  a decades-long  decline  based  on  simple  extrapolation  of  trends  from  1 980-1 993; 

overall  mortality  will  drop  an  additional  10%,  probably  dropping 
below  600  deaths/100,000  population  by  2007 

Heart  disease 

. .Steady  decrease 

Probable  continued  decrease,  resulting  from  recent  decreases  in 
smoking  and  trend  toward  lower-fat  diets 

Cancer  

. .Relatively  little  change 

Following  recent  national  trends,  possible  decrease  in  rates, 
primarily  from  the  benefits  of  decreased  smoking;  the  initial  signs 
of  a decrease  in  the  cancer  rate  could  provide  an  impetus  for 
reinvigorated  efforts  toward  cancer  prevention 

Stroke 

. .Decrease 

Probable  continued  decrease  resulting  from  lagged  effects  of 
hypertension  control  In  the  1970s  and  early  1980s;  renewed 
efforts  to  reduce  hypertension  could  accelerate  this  decline 

Chronic  obstructive 

lung  disease 

. .Increase  and  then  leveling  or  decrease 

Recent  trends  suggest  a decrease,  which  will  continue  if  smoking 
rates  continue  to  decline 

Unintentional  injury 

. .Decrease 

Probable  continued  decrease  due  to  reduced  drinking  and 
driving,  increased  seat-belt  use,  and  other  traffic  safety 
improvements;  increased  efforts  to  reduce  motor  vehicle  crashes 
in  younger  people  and  the  rate  of  injury,  motor  vehicle  crashes, 
and  falls  in  the  elderly  could  accelerate  this  decrease 

HIV  infection 

. .Increase 

Probable  leveling  of  new  cases  due  to  behavior  change  in  the 
population,  and  almost  certain  decrease  in  mortality  due  to 
treatment  advances;  however,  AIDS  will  continue  to  be  among 
the  major  causes  of  death  in  terms  of  PYLL;  occurrence  and 
mortality  could  be  reduced  dramatically  through  increased 
efforts  to  prevent  shared  needles  among  drug  users  and  to 
promote  protected  sex  in  high-risk  populations 

Homicide  

. .Variable 

Rate  is  particularly  difficult  to  project  because  it  depends  on 
patterns  of  drug  use,  availability  of  guns,  and  variable  social 
conditions;  viewing  homicide  as  a serious  public  health  problem 
could  help  focus  efforts  towards  preventing  violence 

Diabetes  mellitus 

. .Increase 

Rates  will  continue  to  increase  over  the  next  decade,  partly  due 
to  dramatic  trends  toward  increased  overweight  in  Californians 

Suicide 

. .Decrease 

As  with  homicide,  rates  depend  on  the  availability  of  guns  and 
on  prevailing  social  conditions 

Chronic  liver  disease  . . . . 
and  cirrhosis 

. .Decrease 

Will  probably  continue  to  decline,  but  will  be  sensitive  to  policies 
regarding  alcohol  and  drug  use 

Pneumonia  and  influenza  . 

. .Increase 

Will  increase  with  aging  of  the  population,  as  the  elderly 
population  is  the  most  susceptible 

AIDS  = acquired  immunodeficiency  syndrome,  HIV  = human  immunodeficiency  virus,  PYLL  = 

jotential  years  of  life  lost. 

reduce  barriers  to  effective  functioning  for  those 
with  chronic  disease  or  disability. 

• Promote  efforts  to  develop  and  maintain  ade- 
quate patterns  of  exercise  and  diet. 

• Utilize  vaccination  campaigns  to  increase  vacci- 
nation rates  among  the  elderly. 


The  available  data,  albeit  limited,  do  provide  evi- 
dence for  some  extremely  important  demographic  and 
health  trends  that  have  strong  implications  for  disease 
prevention  and  health  promotion  in  the  future  education 
of  physicians  and  nonphysician  providers  in  California. 
As  such,  we  recommend  that  the  University  of 
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TABLE  4.— Impact  of  Future  Demographic  Changes  and  Changes  in  Disease  Rates  on  Changes  in  the  Burden  of  Disease 

Changes  in  Population 

Impact  on  Burden  of  Disease 

Overall  increase 

Will  increase  burden  roughly  proportionate  to  the  increase  in  population 

Relative  increase  in  younger  population 

Disproportionate  increase  in  the  incidences  of  infectious  diseases  of  childhood, 
sexually  transmitted  diseases,  unintentional  injury,  and  homicide 

Relative  increase  in  older  population 

Disproportionate  increase  in  the  incidences  of  diseases  of  aging,  particularly  heart  disease, 
cancer,  stroke,  chronic  obstructive  lung  disease,  and  diabetes  mellitus 

Relative  increase  in  Hispanic  population 

Relatively  little  impact,  since  rates  for  Hispanic  population  are  similar  to  those  of  the 
population  as  a whole,  except  for  diabetes  mellitus,  where  disease  prevalence  is  substantially 
higher  in  Hispanics  than  in  nonwhite  Hispanics 

Decrease  in  age-specific  disease/mortality  rates 

Will  decrease  the  burden  of  disease  within  specific  age  groups  but  shift  the  total  occurrence  of 
disease  and  death  toward  older  age  groups 

California  Office  of  Health  Affairs  monitor  these  trends 
on  a regular  basis,  perhaps  annually,  to  ensure  that  the 
university’s  programs  for  health  sciences  education  and 
health  professions  education  are  responsive  to  the  spe- 
cific needs  of  California’s  population.  We  further  rec- 
ommend that  strategies  for  health  promotion  and  disease 
prevention  be  given  greater  emphasis  in  the  curricula  for 
all  health  professions. 
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Changes  in  the  financing  and  delivery  of  health  care, 
most  notably  the  growth  of  managed  care,  are 
demanding  physicians  with  knowledge,  skills,  and  atti- 
tudes vastly  different  from  the  typical  graduate  of  our 
nation’s  medical  schools  (Table  1).'  Compared  with 
physicians  in  traditional  fee-for-service  practice,  physi- 
cians practicing  in  managed  care  settings  provide  more 
ambulatory  care  and  less  inpatient  care,  and  they  face 
new  pressures  to  practice  cost-effectively  and  to  work 
in  interdisciplinary  teams;  they  must  deal  with  new 
forms  of  payment  and  administrative  controls  and  are 
required  to  think  about  maintaining  the  health  of  popu- 
lations rather  than  individual  patients.^  The  Pew  Health 
Professions  Commission,  a national  body  of  leaders  in 
allied  health,  dentistry,  health  care  administration,  med- 
icine, nursing,  pharmacy,  public  health,  and  the  health 
care  delivery  system,  has  identified  a core  set  of  com- 
petencies that  all  health  professionals  ought  to  possess 
if  they  are  to  meet  the  health  needs  of  the  public  in  the 
next  century  (Table  2).^  Other  influential  bodies  in  both 
the  public  and  private  sectors  have  embraced  these 
competencies  and  incorporated  them  into  their  own  rec- 
ommendations for  change  in  educational  processes, 
curricula,  and  institutional  mission. 

Representatives  of  managed  care  organizations  have 
also  articulated  competencies  that  they  believe  future 
physicians  will  need  to  practice  effectively  in  a managed 
care  setting."^  These  organizations  have  recommended 
that  medical  education  include  such  topics  as  the  orga- 
nization and  financing  of  health  care;  resource  allocation 
and  risk  management;  quantitative  methods  related  to 
the  health  of  populations,  such  as  epidemiology,  biosta- 
tistics, and  decision  analysis;  health  services  research 
skills;  computer  applications  and  medical  informatics; 
social  and  behavioral  sciences;  and  medical  ethics. 
Some  of  these  topics  have  appeared  in  previous  calls  for 
reform  in  medical  education.^  Furthermore,  managers  of 


managed  care  organizations  estimate  it  takes  one  to  two 
years  of  additional  experience  to  prepare  recent  gradu- 
ates for  practice  in  a managed  care  environment.^ 

Still  other  medical  educators  and  policymakers  have 
emphasized  the  need  for  new  physician  skills  to  contin- 
uously improve  health.^  Headrick  and  colleagues  argue 
that  “to  the  basic  sciences  of  anatomy,  physiology,  and 
biochemistry,  add  epidemiology,  statistics,  medical  deci- 
sion making,  economic,  psychology,  and  ethics.  To  the 
effective  treatment  of  disease  in  individual  patients,  add 
the  maintenance  of  healthy  lives  in  large  populations.  To 
current  professional  skills,  add  management  and  inter- 
disciplinary team  skills  that  allow  the  [physician]  to 
function  effectively  in  the  system  that  is  the  new  health- 
care setting.”  Such  a setting  requires  knowledge  for 
improvement,  as  delineated  by  “continuous  quality 
improvement  (CQI)”  Drawing  from  the  literature  on 
CQI  in  health  care,*  the  authors  articulate  the  new  clini- 
cal skills  needed  to  improve  health  (Table  3). 

The  views  of  practicing  physicians  themselves  are 
consistent  with  these  observations  and  recommendations. 
Recent  studies  indicate  that  practicing  health  profession- 
als point  to  deficiencies  in  their  training  in  such  critical 
areas  as  responding  to  the  needs  of  different  cultural  and 
ethnic  groups,  understanding  and  supporting  the  role  of 
community  service  agencies,  and  ensuring  access  to  qual- 
ity health  care  for  all  segments  of  the  population.^  '®  In 
1991,  a telephone  survey  of  physicians  found  that  more 
than  half  thought  that  12  of  the  16  Pew  Health  Professions 
Commission  competencies  were  “very  important”  to 
include  in  undergraduate  training.  In  rating  their  own 
training,  a majority  felt  that  their  training  was  only  “fair” 
or  “poor”  regarding  the  involvement  of  patients  and  their 
families,  evaluation  of  the  appropriateness  of  costly  tech- 
nology, consideration  of  cost  implications  in  their  decision 
making,  and  understanding  and  supporting  the  communi- 
ty’s role  in  health  care.  Forty  percent  or  more  felt  poorly 
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ABBREVIATIONS  USED  IN  TEXT 

CQI  = continuous  quality  improvement 
HMO  = health  maintenance  organization 
PBL  = problem-based  learning 


prepared  to  work  in  managed  care  settings  or  to  accom- 
modate increasing  external  scrutiny. 

Physician  competence  for  future  practice  will  be 
difficult  to  achieve  in  the  current  medical  education 
environment,  which  emphasizes  the  care  of  individual 
patients  in  specialized  inpatient  settings.  Education  and 
training  in  these  competencies  must  be  balanced  with 
the  individual,  organ-based,  and  disease-specific 
model  that  has  been  the  predominant  driving  force  in 
medical  education  for  several  decades.  To  this  end, 
more  medical  schools  are  experimenting  with  their  cur- 
riculum to  better  equip  their  graduates  for  future  prac- 
tice. The  purpose  of  this  article  is  to  review  new  and 
emerging  curricular  trends  in  undergraduate  medical 
education  in  order  to  inform  the  strategic  planning 
efforts  of  medical  schools. 

Recent  and  Emerging  Curricular  Trends  in 
Undergraduate  Medical  Education 

The  section  below  reviews  a number  of  recent  and 
emerging  curricular  trends  in  undergraduate  medical  edu- 
cation. In  some  cases,  these  curricular  changes  are  due  to 
legislative  mandates,  market  pressures,  the  receipt  of 
external  funding,  student  demand,  or  a growing  evidence 
base  in  support  of  change.  During  the  past  decade,  a num- 
ber of  private  and  public  funders  have  made  significant 
investments  in  health  professions  education  reform.  A 
listing  of  national  initiatives  that  includes  medical  schools 
as  grantees  is  given  in  the  appendix. 

Competency-Based  Curricula 

Considerable  experimentation  with  competency- 
based  systems  for  instruction  has  occurred  during  the 
past  two  decades."  A few  medical  schools  now  use  this 
approach  to  organize  their  educational  program  around 
learning  objectives  that  are  communicated  clearly  to 
students  before  instruction  and  that  are  used  as  the 
basis  for  evaluating  their  students’  performance.'^  A 
1990  survey  of  medical  schools,  however,  revealed  that 
for  most  schools,  a mission  statement  is  the  only  indi- 
cation of  the  curriculum’s  purpose.'^  Only  16  schools 
reported  that  they  have  defined  knowledge  and  skills 
for  their  medical  education  programs.  Of  those 
schools,  two  have  adopted  objectives  that  graduating 
students  must  meet.  Brown  University  Program  in 
Medicine  has  recently  completed  a curriculum  reform 
effort  that  led  to  a competency-based  curriculum  that 
sets  benchmarks  and  standards  that  each  student  must 
attain  before  graduation. 

Several  strategies  seem  to  be  necessary  to  define  the 
knowledge  and  skills  for  students’  entire  education  pro- 
gram and  to  move  forward  in  developing  a competency- 


TABLE  1 .—Characteristics  of  the  Emerging  Heaith  Care  System 

Orientation  toward  health 

Constrained  resources 

Population  perspective 

Coordination  of  services 

Intensive  use  of  information 

Reconsideration  of  human  values 

Focus  on  the  consumer 

Expectations  of  accountability 

Knowledge  of  treatment  outcomes 

Growing  interdependence 

based  curriculum.'''  Schools  must  provide  administrative 
mechanisms  to  enable  faculty  across  disciplines  and  across 
the  curriculum  to  consult  with  each  other  on  what  should 
be  included  in  medical  education.  Describing  the  exit 
objectives  that  students  must  achieve  to  graduate  is  a strat- 
egy to  bring  about  interdisciplinary  discussion  and  action. 

Self-Directed  Learning 

There  have  been  many  calls  to  decrease  the  use  of  the 
didactic  lecture  method  in  medical  education  and  to 
increase  student  self-directed  learning.  In  the  1993-1994 
Liaison  Committee  on  Medical  Education  annual  med- 
ical school  questionnaire,  an  item  asked  how  schools 
made  use  of  several  instructional  formats.'^  The  use  of 
active-learning  formats  has  increased  but  differs  in 
degree  among  schools.  Small-group  teaching  is  used  as 
a major  format  in  almost  half  of  all  schools,  but  com- 
puter-assisted and  self-instruction  are  mainly  used  as  a 
minor  part  of  one  or  a few  courses.  Sixty-eight  schools 
reported  that  they  used  self-instruction  only  as  a minor 
part  of  one  or  more  courses,  24  schools  used  the  format 
as  a major  part  of  numerous  courses  of  a curriculum 
track  or  segment,  and  4 schools  did  not  use  the  format. 

The  use  of  computers  is  another  way  to  increase 
active  learning  opportunities  for  students.  For  computer- 
assisted  instruction,  70  schools  used  the  format  as  a 
minor  part  of  one  or  more  course,  19  schools  as  a major 
part  of  many  courses  or  a curricular  track  or  segment. 


TABLE  2.— Heaith  Practitioner  Competencies  for  2005 

Care  for  the  community's  health 

Assess  and  use  technology 
appropriately 

Expand  access  to  effective  care 

Improve  the  health  care  system 

Provide  contemporary  clinic  care 

Manage  information 

Emphasize  primary  care 

Understand  role  of  physical 
environment 

Participate  in  coordinated  care 

Provide  counseling  on  ethical 
issues 

Ensure  cost-effective  and 

Accommodate  expanded 

appropriate  care 

accountability 

Practice  prevention 

Participate  in  a culturally 
diverse  society 

Involve  patients/family  in  decision 
making 

Promote  healthy  lifestyles 

Continue  to  learn 
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TABLE  i.—New  Clinical  Skills  of  Continuous  Quality  Improvement 


The  ability  to  perceive  and  work  effectively  in  interdependencies 
The  ability  to  work  in  teams 
The  ability  to  understand  work  as  a process 
Skill  in  collecting,  aggregating,  analyzing,  and  displaying  data  on 
outcomes  of  care 

Skills  in  "designing"  health  practices 
Skill  in  collecting,  aggregating,  analyzing  and  displaying  data  on 
processes  of  work 

Skills  in  collaborative  exchange  with  patients 
Skills  in  working  collaboratively  with  lay  managers 


and  three  schools  did  not  use  the  format.  The  Liaison 
Committee  on  Medical  Education  found  that  121 
schools  are  using  computer-based  instructional  pro- 
grams as  study  aids  for  students  and  102  schools  require 
computer-based  instructional  programs  as  part  of  one  or 
more  courses.  Seventy-three  schools  use  computer- 
based  simulations  to  teach  or  evaluate  diagnostic  or  ther- 
apeutic decision  making.  Some  medical  educators  have 
observed  that  the  promise  of  computers  in  medical  edu- 
cation has  not  been  realized. Koschmann  contends 
that  exposing  medical  students  early  in  their  training  to 
electronic  information  resources  will  result  in  physicians 
who  have  a different  orientation  toward  knowledge  and 
learning.  He  recommends  three  different  approaches  to 
computer  literacy  training:  learning  about  computers, 
learning  through  computers  (that  is,  using  computers  as 
tools  for  instructional  delivery),  and  learning  with  com- 
puters (that  is,  requiring  students  to  use  computers  in 
their  work  on  a day-to-day  basis). 

Problem-Based  Learning 

By  far  the  majority  of  medical  schools  focus  on  prob- 
lem-based tutorial  learning  as  the  way  to  promote  and 
teach  students  to  be  self-directed  learners.  A recent  sur- 
vey indicates  that  2 1 medical  schools  have  moved  or  are 
moving  to  a self-directed,  problem-based  mode  of  teach- 
ing and  learning  in  the  medical  school  curriculum.'* 
Many  schools  have  adopted  problem-based  learning  to 
bridge  the  gap  between  the  preclinical  and  clinical 
undergraduate  curriculum.  Some  schools  have  replaced 
the  entire  first  two  years  of  basic  science  training, 
whereas  others  have  included  problem-based  learning  in 
a modified  didactic  curriculum.'^*®  The  evidence  for 
problem-based  learning  (PBL)  in  the  clinical  years  is 
less  well  documented.^' 

Pioneered  at  McMaster  University  Medical  School, 
PBL  is  best  defined  as  “the  learning  that  results  from  the 
process  of  working  toward  the  understanding  or  resolu- 
tion of  a problem.”  The  problem  is  encountered  first  in 
the  learning  process  and  serves  as  a focus  or  stimulus  for 
the  application  of  problem-solving  or  reasoning  skills,  as 
well  as  for  the  search  for  or  study  of  information  or 
knowledge  needed  to  understand  the  mechanisms 


responsible  for  the  problem  and  how  it  might  be 
resolved.  Students  in  the  problem-based  learning  method 
analyze  carefully  written  clinical  cases  in  tutorial  groups 
facilitated  by  a faculty  leader.**  The  students  discuss  the 
case,  hypothesize  about  what  is  going  on,  and  identify 
learning  tasks  for  independent  study.  In  follow-up  tutori- 
al sessions,  students  return  to  discuss  what  they  have 
learned  and  to  reformulate  their  learning  objectives  for 
another  round  of  independent  study.  In  this  cycle,  the 
tutorial  serves  as  a forum  for  analyzing  the  case,  setting 
learning  agenda,  discussing  and  elaborating  on  what  stu- 
dents learned  during  independent  study,  and  refining  and 
elaborating  their  knowledge.  This  approach,  based  on 
adult  learning  theory,  casts  the  student  in  the  role  of  an 
active,  responsible  participant  in  the  education  process. 

The  effects  of  problem-based  learning  were  examined 
by  conducting  a meta-analysis-type  review  of  the 
English-language  international  literature  from  1972  to 
1992.^^  Compared  with  conventional  instruction,  PBL,  as 
suggested  by  the  findings,  is  more  nurturing  and  enjoy- 
able; PBL  graduates  perform  as  well,  and  sometimes  bet- 
ter, on  clinical  examinations  and  faculty  evaluations;  and 
they  are  more  likely  to  enter  family  medicine. 
Eurthermore,  faculty  tend  to  enjoy  teaching  using  PBL. 
However,  PBL  students  in  a few  instances  scored  lower 
on  basic  sciences  examinations  and  viewed  themselves 
as  less  well  prepared  in  the  basic  sciences  than  were  their 
conventionally  trained  counterparts.  Problem-based 
learning  graduates  tended  to  engage  in  backward  reason- 
ing rather  than  the  forward  reasoning  experts  engage  in, 
and  there  appeared  to  be  gaps  in  their  cognitive  knowl- 
edge base  that  could  affect  practice  outcomes.  The  costs 
of  PBL  may  slow  its  implementation  in  schools  with 
class  sizes  larger  than  100.  While  weaknesses  in  the  cri- 
teria used  to  assess  the  outcomes  of  PBL  and  general 
weaknesses  in  study  design  limit  the  confidence  one  can 
give  conclusions  drawn  from  the  literature,  the  authors  , 
recommend  that  caution  be  exercised  in  making  compre-  j 
hensive,  curriculum-wide  conversions  to  PBL  until  more 
is  learned  about  ( 1 ) the  extent  to  which  faculty  should 
direct  students  throughout  medical  training,  (2)  PBL 
methods  that  are  less  costly,  (3)  cognitive-processing 
weaknesses  shown  by  PBL  students,  and  (4)  the  apparent 
high  resource  utilization  by  PBL  graduates.  : 

The  major  constraints  to  the  expansion  of  PBL  in 
medical  education  seems  to  be  that  faculty  members 
generally  resist  abandoning  the  role  of  being  informa- 
tion providers  only,  in  part  because  giving  lectures  is  the 
most  efficient  way  for  them  to  provide  information.^"' 
faculty  development  is  a key  ingredient  for  the  success 
of  any  curricular  innovation  and  is  described  in  greater 
detail  below. 

Ambulatory  and  Community-Based  Education 

Educating  health  professions  students  in  community- 
based  settings  holds  great  promise  for  preparing  health 
professionals  for  the  realities  of  future  practice.  No 
fewer  than  six  national  bodies  have  recently  advocated 
for  expanding  health  professions  education  in  communi- 
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1 ty-based  settings. Calls  for  a more  population- 
I focused  agenda  for  academic  health  centers  have  come 
I from  foundation  initiatives  such  as  the  Health  of  the 
Public  Program,  the  W.  K.  Kellogg  Community 
Partnerships  initiative  and  the  Health  Professions 
Schools  in  Service  to  the  Nation  Program  and  from  such 
bodies  as  the  World  Health  Organization,^*  the  Network 
of  Community-Oriented  Educational  Institutions  for 
Health  Sciences,  and  the  Health  Resources  and  Services 
Administration.  Prominent  leaders  within  academe  have 
; articulated  a vision  for  community-based  education 
! based  on  true  partnerships  between  health  professions 
schools  and  the  communities  they  serve. 

I Proponents  of  community-based  health  professions 
I education  advance  several  arguments  for  the  important 
and  unique  learning  opportunities  offered  in  communi- 
ty-based settings.^^^^  The  predominant  ones  include 
allowing  learners  to: 

• care  for  patients  seen  primarily  in  outpatient  set- 
tings— especially  patients  who  have  chronic  ill- 
nesses; 

• observe  the  natural  and  treated  progression  of 
diseases  through  continuity  of  care; 

• practice  health  promotion  and  disease  prevention 
strategies 

• develop  patient  communication  and  negotiation 
skills; 

• deal  with  social,  financial,  and  ethical  aspects  of 
medical  care;  and 

• increase  students’  and  residents’  capabilities  and 
career  interests  in  addressing  the  relevant  health 
issues  of  rural  and  underserved  communities. 

A growing  body  of  empirical  evidence  supports  the 
benefits  to  both  physicians-in-training  and  communities 
of  combining  service  and  learning  in  community-based 
settings.'*^  Community-based  learning  contributes  to 
positive  changes  in  trainee  attitudes  toward  diverse  pop- 
ulations and  disciplines,  in  knowledge  about  communi- 
ty resources  and  the  socioeconomic  determinants  of 
health,  in  skills  related  to  teamwork  and  communication, 
in  decision  making  about  specialty  choice  and  practice 
location,  and  in  competence  for  primary  care  practice. 
Preliminary  evidence  from  the  study  of  a national 
demonstration  program  of  service  learning  in  health 
professions  education  points  to  the  importance  of  inte- 
grating nonclinical  community-based  learning  into  the 
curriculum:  service  learning  with  no  clear  clinical  com- 
ponent appears  to  be  the  most  personally  transforming, 
as  trainees  learn  to  see  people  as  “people”  and  not  sole- 
ly as  “patients. Communities  also  benefit  from  their 
involvement  in  community -based  learning.  Community- 
based  organizations  report  increased  access  to  care  for 
their  clients,  enhanced  prestige  of  their  organization, 
greater  success  in  staff  recruitment  and  retention,  and 
increased  staff  professional  satisfaction  as  the  most  sig- 
nificant benefits  gained  by  their  participation  in  health 
professions  education. 


Ambulatory-  and  community-based  education  is  a 
growing  emphasis  in  medical  education.  In  1995,  35 
schools  (up  from  22  in  1993)  offered  a required  ambula- 
tory experience  in  the  first  year  of  the  curriculum  taught 
by  fulltime  primary  care  clinical  faculty,  and  34  (up 
from  20  in  1993)  schools  offered  this  type  of  experience 
in  the  second  year.  Also,  56  schools  (up  from  32  in 
1993)  offered  a required  ambulatory  experience  taught 
by  volunteer,  community-based  primary  care  physicians 
in  the  first  year,  and  40  (up  from  28  in  1993)  offered  this 
experience  in  the  second  year. 

During  the  1995-1996  school  year,  the  vast  majority 
of  medical  schools  included  experiences  with  volunteer 
faculty  members  in  ambulatory,  community-based  non- 
hospital settings.  Of  the  124  schools  responding  to  the 
annual  Liaison  Committee  on  Medical  Education  ques- 
tionnaire in  1996,  86  (69%)  used  this  setting  as  part  of 
the  family  practice  clerkship,  44  (25%)  as  part  of  the 
pediatrics  clerkship,  47  (40%)  as  part  of  the  internal 
medicine  clerkship,  24  (19%)  as  part  of  the  obstetrics- 
gynecology  clerkship,  17  (14%)  as  part  of  the  surgery 
clerkship,  and  15  (12%)  as  part  of  the  psychiatry  clerk- 
ship. Only  22  schools  (17%)  reported  that  their  students 
were  not  involved  in  an  ambulatory,  community-based 
setting  as  part  of  a course  to  teach  clinical  skills. 

The  average  amount  of  time  that  students  spent  in  the 
outpatient  setting  during  the  required  clerkships  in  the 
1994-1995  academic  year  was  95%  in  family  practice, 
39%  in  pediatrics,  30%  in  obstetrics-gynecology,  22%  in 
internal  medicine,  21%  in  psychiatry,  and  16%  in 
surgery.  All  are  slight  increases  from  the  previous  year. 
The  number  of  schools  with  a required  family  practice 
clerkship  has  increased  steadily:  67  in  1990,  72  in  1991, 
80  in  1992,  85  in  1993,  and  87  in  1994.  In  1994,  36 
schools  had  one  or  more  required  rotations  in  rural  set- 
tings, and  33  schools  had  a required  rotation  in  an  urban 
underserved  setting. 

The  Liaison  Committee  on  Medical  Education 
recently  surveyed  medical  schools  to  assess  their  extent 
of  community-based  education."^^  All  of  the  5 1 respond- 
ing medical  schools  had  some  type  of  community-based, 
ambulatory  care  experiences.  The  percentage  of  students 
participating  in  a given  course  or  clerkship  varied  from 
10%  to  100%.  In  15  schools,  there  were  courses  or 
clerkships  where  all  students  spent  time  in  that  setting. 
In  general,  there  were  two  goals  for  experiences  that 
occurred  in  the  first  or  second  year  of  medical  school. 
Thirty  schools  had  required  family  practice  clerkships; 
more  than  half  of  these  clerkships  placed  all  students  in 
community-based  sites.  A recent  survey  of  medical 
schools  examined  the  educational  linkages  between 
medical  schools  and  public  health  agencies.  Of  the  108 
respondents,  68  (63%)  report  having  a program  that 
places  some  or  all  students  at  public  health  agencies."'^ 

Managed  care  organizations  are  increasingly  being 
used  as  sites  for  ambulatory  medical  education.  In 
1995,  18  medical  schools  reported  that  all  students 
spent  time  in  a managed  care  organization  at  some  time 
during  the  curriculum;  in  60  schools,  some  students 
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trained  in  managed  care  organizations.  In  1995  and 
1996.  an  average  of  16%  of  schools  required  all  stu- 
dents to  have  clerkships  or  other  clinical  experiences  in 
a group  or  staff  model  health  maintenance  organization 
(HMO),  and  some  students  from  another  46%  of 
schools  spent  time  in  an  HMO  for  clerkships  or  physi- 
cal diagnosis  or  Introduction  to  Clinical  Medicine 
courses.  About  85%  of  schools  potentially  exposed  stu- 
dents to  other  types  of  managed  care  during  one  or 
more  required  clinical  experiences  in  ambulatory,  com- 
munity-based settings.  Whether  these  experiences  in 
managed  care  settings  help  students  to  develop  compe- 
tencies for  future  practice  in  a managed  care  environ- 
ment has  not  been  demonstrated.  While  the  feasibility 
of  medical  education  in  nonprofit  group  or  staff  model 
HMOs  is  well  documented,  it  is  not  certain  whether 
these  models  can  be  adapted  to  for-profit  managed  care 
settings.'** 

A recurrent  theme  among  health  professions  educa- 
tors has  been  a concern  that  students  receive  compara- 
ble clinical  and  educational  experiences  across  varied 
training  sites,  particularly  when  comparing  communi- 
ty- and  university-based  sites. A recent  literature 
review  on  teaching  and  learning  in  ambulatory  med- 
ical education  included  15  studies  of  the  types  and  fre- 
quencies of  patient  problems  encountered  in  ambula- 
tory care  clinics. The  majority  of  studies  used  stu- 
dent logs  as  the  data  collection  method.  These  studies 
largely  confirm  that  students  encounter  patient  prob- 
lems at  rates  similar  to  national  norms  for  ambulatory 
visits  in  particular  disciplines.  Eight  studies  examined 
the  comparability  of  clinical  experiences  across  sites, 
such  as  university  outpatient  clinics,  community  clin- 
ics, and  private  practice  clinics.  The  overall  clinical 
experiences  of  students  across  sites  were  generally 
comparable.  However,  students  in  community  clinics 
saw  more  patients  and  did  more  procedures  than  stu- 
dents in  residency-based  clinics,  and  residents  in  pri- 
vate practice  offices  saw  more  patients  and  a greater 
variety  of  types  of  patient  problems  than  those  in  uni- 
versity clinics. 

Parkerson  and  Baker  studied  15  second-,  third-,  and 
fourth-year  medical  students  in  clinical  preceptorships, 
with  14  in  a university  medical  center.^'  Eight  of  the  22 
most  frequent  problems  were  similar  across  settings: 
medical  examination,  diabetes  mellitus,  and  otitis 
media.  Students  in  the  preceptors’  offices  saw  a higher 
frequency  of  certain  problems,  such  as  acute  infections, 
lacerations,  prenatal  care,  obesity,  and  hypertension. 
Schwiebert  and  Davis  studied  64  third-year  medical 
students  on  their  family  medicine  clerkships  at  1 8 com- 
munity clinic  sites.‘’^  Sixty-nine  percent  of  students 
encountered  20/27  core  patient  problems  in  family  prac- 
tice. The  same  investigators  studied  185  third-year 
medical  students  to  compare  students’  experiences  in 
university  and  private  practice  sites  during  their  family 
medicine  clerkships. Students  had  comparable  experi- 
ences in  number  and  types  of  problems  encountered 
across  settings  for  20  core  problems. 


Using  data  from  student  logbook  records  of  their 
clinical  encounters,  the  University  of  Washington 
School  of  Medicine  compared  the  learning  experiences 
of  68  third-year  medical  students  assigned  to  either 
community-  or  residency-based  clinics  for  their  family 
medicine  clerkship.  National  Ambulatory  Medical  Care 
Survey  data  were  used  to  compare  student  experiences 
with  national  practices. Log  data  documented  that 
both  community  practices  and  residency  sites  met  the 
course  curriculum  goals.  Some  variations  occurred 
between  the  two  types  of  clerkship  sites,  however. 
Students  at  community  practices  saw  a higher  mean 
number  of  patients  and  did  more  procedures  than  stu- 
dents at  residency  sites.  Students  at  residencies  were 
more  likely  to  see  patients  for  health  maintenance  and 
pregnancy  care  and  less  likely  to  see  lacerations, 
sprains  or  strains,  and  some  chronic  diseases. 

At  a time  when  policy  makers  and  citizens  expect 
increased  accountability  and  community  responsive- 
ness of  publicly  funded  institutions,  health  professional 
schools  need  to  pay  particular  attention  to  the  nature  of 
their  community  relationships  and  the  potential  com- 
munity-based learning  has  not  only  for  educating  stu- 
dents but  for  concurrently  addressing  unmet  communi- 
ty needs.^^  The  transition  from  viewing  the  community 
as  “learning  laboratory”  to  engaging  the  community  as 
“partner”  is  not  an  easy  one.^^  The  Johnson 
Foundation’s  ten  “Principles  of  Good  Practice  for 
Combining  Service  and  Learning”  are  a good  set  of  ini- 
tial guiding  principles  for  effective  community-based 
learning.^’  Although  not  specifically  developed  for  a 
particular  discipline  or  set  of  disciplines,  these  princi- 
ples can  inform  the  development  of  community-based 
learning  in  the  health  professions  that  is  responsive  and 
accountable  to  communities: 

1.  Engage  people  in  responsible  and  challenging 
actions  for  the  common  good. 

2.  Provide  structured  opportunities  for  people  to 
reflect  critically  on  their  service  experience. 

3.  Articulate  clear  service  and  learning  goals  for 
everyone  involved. 

4.  Allow  for  those  with  needs  to  define  those  with 
needs. 

5.  Clarify  the  responsibilities  of  each  person  and 
organization  involved. 

6.  Match  service  providers  and  service  needs 
through  a process  that  recognizes  changing  cir- 
cumstances. 

7.  Expect  genuine,  active,  and  sustained  organiza- 
tional commitment. 

8.  Include  training,  supervision,  monitoring,  sup- 
port, recognition,  and  evaluation  to  meet  service 
and  learning  goals. 

9.  Ensure  that  the  time  commitment  for  service  and 
learning  is  flexible,  appropriate,  and  in  the  best 
interest  of  all  involved 

10.  Commit  to  program  participation  by  and  with 
diverse  populations. 
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! Continuous  Quality  Improvement 

I Efforts  to  teach  medical  students  how  to  improve 
quality  in  health  care  are  just  beginning.  A recent  survey 
medical  schools’  current  interest  and  activity  in  quality 
improvement  found  that  18  of  the  105  respondents  dis- 
cuss CQI  in  the  medical  student  curriculum,  and  it  is 
most  commonly  mentioned  in  preclinical  lectures  about 
health  policy  and  quality  of  care  (L.A.  Headrick,  D. 
Neuhauser:  “Teaching  CQI/TQM  in  American  Medical 
I Schools,”  unpublished  data  [June  1996]).  A total  of  55 
schools  stated  that  CQI  is  used  somewhere  in  the  med- 
ical school  environment.  In  all,  97  schools  indicated  an 
interest  in  the  concepts  of  CQI. 

A few  schools  have  implemented  CQI  components 
into  the  clinical  curriculum.  In  the  fourth-year  primary 
care  core  clerkship  at  Case  Western  Reserve  University 
School  of  Medicine  in  Cleveland,  for  instance,  CQI  is 
the  framework  for  a student  project  on  the  quality  and 
cost  of  asthma  care.^*  Knowledge  and  practical  applica- 
f tions  of  CQI  are  also  included  in  the  school’s  new  pri- 
j mary  care  track.  Other  CQI  programs  are  in  place  at  St 

i Louis  University  School  of  Medicine,  St  Louis, 
Missouri,  and  the  Allegheny  University  of  the  Health 
Sciences  in  Philadelphia.  Early  lessons  regarding  CQI  in 
medical  education  include  the  following: 

I • Learning  about  CQI  is  most  effective  in  the  con- 
text of  meaningful  clinical  care,  not  the  class- 
! room. 

• Emphasis  should  be  on  three  basic  questions: 
Why  do  we  do  what  we  do?  How  do  we  know  it 
works?  How  can  we  do  it  better? 

• The  main  priority  should  be  on  the  needs  of 
those  we  serve. 

• Working  as  part  of  an  interdisciplinary  team  is 
best  learned  during  training,  not  after, 
j • The  best  learning  environment  for  CQI  is  one 
that  is  continuously  improving  itself. 

Interdisciplinary  Education 

Although  there  have  been  numerous  calls  for  inter- 
disciplinary education  in  the  health  professions,  in  real- 
ity, very  little  of  it  is  taking  place.  It  has  been  a challenge 
to  even  achieve  interdisciplinary  collaboration  among 
the  disciplines  of  medicine.  The  Interdisciplinary 
Generalist  Curriculum  Project  was  initiated  recently  to 
encourage  medical  schools  to  implement  interdiscipli- 
nary generalist  curricula  involving  the  specialties  of 
family  medicine,  internal  medicine,  and  pediatrics.^^ 
Several  medical  schools  have  combined  components  of 
the  basic  science  curriculum  across  health  professions 
disciplines,  most  notably  with  dentistry  and  pharmacy. 

In  addition  to  the  Interdisciplinary  Generalist 
Curriculum  Project,  other  national  initiatives  that  are 
attempting  interdisciplinary  education  are  listed  in  the 
appendix  to  this  article.  One  initiative,  the  Health 
Professions  Schools  in  Service  to  the  Nation  Program, 
recently  reported  on  the  lessons  learned  by  its  grantees®®: 


• Logistics  and  communication.  Structured  team 
meetings  with  specific  outcomes  will  shape  the  success  of 
interdisciplinary  programs.  Interdisciplinary  team  efforts 
occur  over  many  years;  a plan  of  action  with  specific 
goals  and  objectives  will  also  determine  the  efficacy  of  an 
interdisciplinary  project.  One  program  director  has  creat- 
ed “meeting  parking  places,”  which  identifies  a time  for 
every  month  when  all  key  players  can  meet.  In  addition, 
they  have  created  an  electronic  mail  list  server  to  facilitate 
communication  between  program  advisory  members. 

• Team  development.  Interdisciplinary  team  spirit  is 
critical  for  the  success  of  a project.  All  key  stakeholders, 
such  as  faculty,  students,  and  community  partners,  must 
feel  that  they  have  a stake  in  the  program’s  design  and 
implementation.  In  order  to  maintain  a cohesive  and  pro- 
ductive group,  programs  have  included  team-building 
exercises  into  their  meetings  involving  a diverse  group 
of  faculty  and  students  from  different  disciplines.  Team 
development  activities  will  break  down  professional 
barriers  and  help  students  and  faculty  learn  more  about 
the  different  professional  cultures  and  disciplines. 

• Flexibility.  It  is  important  to  remain  flexible  in  the 
development  of  an  interdisciplinary  program. 
Interdisciplinary  programs  develop  over  a long  period  of 
time  with  modifications  throughout  the  development 
process.  Faculty  are  exploring  “new  territory”  in  many 
instances.  The  unfamiliarity  to  new  environments  and 
educational  practices  requires  an  open  mind,  a sense  of 
adventure,  and  a tolerance  for  imperfection. 

Methods  of  Student  Assessment 

Medical  schools  are  increasingly  using  alternative 
methods  of  assessment  to  pen-and-paper  test  taking.  The 
use  of  standardized  patients  has  been  advocated  to  intro- 
duce consistency  into  the  clinical  evaluation  process  and 
to  supplement  evaluations  performed  by  faculty  mem- 
bers and  house  staff.  In  76  schools,  standardized  patients 
are  used  in  evaluation  during  a course  in  which  inter- 
viewing and  physical  examination  skills  were  taught, 
and  in  69  of  these  schools,  the  results  from  these  evalu- 
ations are  considered  in  decisions  about  student 
progress.  In  53  schools,  standardized  patients  are  used  in 
clinical  clerkship  examinations,  and  in  all  cases  these 
results  were  used  as  part  of  progress  decisions.  Multiple 
station  examinations,  with  or  without  standardized 
patients,  are  used  by  49  schools  during  the  introduction 
to  clinical  medicine  course,  in  52  schools  during  one  or 
more  clinical  clerkships,  and  in  39  schools  in  a final 
comprehensive  examination.  Computer  simulation  was 
used  for  assessment  during  the  Introduction  to  Clinical 
Medicine  course  in  20  schools,  during  clinical  clerk- 
ships in  42  schools,  and  during  a final  comprehensive 
examination  in  9 schools. 

In  general,  standardized  patients  are  used  less  widely 
in  the  evaluation  of  medical  students  than  of  the  instruc- 
tion. However,  15  years  of  research  on  the  evaluation  of 
clinical  competence  support  the  recommendation  to  use 
multiple  standardized  patients  as  an  adjunct  to  current 


406  W)M,  May  1998— Vol  168,  No.  5 


Trends  in  Undergraduate  Medical  Education— Seifer 


evaluation  methods.  Standardized  patient-based  exami- 
nations will  be  most  useful  in  courses  that  teach  inter- 
viewing and  physical  diagnosis,  in  individual  clerkships, 
and  in  comprehensive  examinations  after  all  required 
clinical  training,  such  as  at  the  end  of  the  third  or  fourth 
year  of  medical  school.^' 

Faculty  Development 

Hellyer  and  Boschmann’s  1993  study  of  faculty 
development  at  94  institutions  made  several  observa- 
tions about  trends  in  faculty  development  and  compo- 
nents of  successful  programs^^: 

Resource  centers,  along  with  workshops  and  individ- 
ual consultations,  are  among  the  most  common  features 
of  faculty  development  programs.  A resource  center  can 
provide  books,  videos,  computer  terminals,  and  reports 
covering  topics  related  to  curriculum  development  and 
implementation.  While  some  faculty  will  come  to  a cen- 
ter just  to  browse,  many  more  will  appreciate  guidance 
in  identifying  the  most  useful  journals  and  being  given 
articles  selectively. 

Publications  can  promote  curricular  innovations. 
Newsletters  can  provide  “how-to”  and  theoretical  arti- 
cles on  teaching,  highlight  the  work  of  faculty,  and  alert 
faculty  to  opportunities  for  forums  and  faculty  develop- 
ment events.  Newsletters  can  also  be  a means  of  two- 
way  communication  by  including  forms  for  faculty  to 
request  additional  information  or  submit  suggestions  for 
future  services.  Publications  may  be  just  as  important  for 
creating  and  maintaining  interest  among  faculty  as  they 
are  for  disseminating  specific  content.  A letter  sent  to 
faculty  member  on  a regular  basis  listing  the  services 
available  might  be  the  most  productive  publication  for 
the  amount  of  effort  that  is  involved. 

Consultative  services  are  provided  when  individual 
faculty  members  seek  help  on  their  own  initiative.  Faculty 
members  rarely  talk  to  each  other  about  their  teaching. 
They  are  most  likely  to  come  in  for  a consultation  when 
they  are  initiating  a new  course  or  new  activity  within  a 
course  or  when  they  feel  something  is  not  going  right  in  a 
current  course.  They  need  a sounding  board.  Consultation 
is  most  helpful  when  consultants  are  responsive  to  the  fac- 
ulty’s agenda  and  do  not  try  to  impose  one  of  their  own. 
Faculty  who  seek  individual  consultations  consider  them 
useful  and  worth  the  time  and  effort. 

Workshops  or  seminars  are  common  faculty  develop- 
ment tools.  Workshops  are  most  effective  when  they  are 
practical  and  reflect  faculty  needs.  Faculty  input  can 
improve  the  worth  of  the  seminar.  However,  the  most  use- 
ful aspect  of  a workshop  may  not  be  the  content.  The  most 
important  message  may  be  “Come  down  to  see  us.”  We 
should  not  expect  1-1/2-hour  or  even  one-day  workshops 
to  change  faculty  behavior.  Workshops  whet  the  appetite 
for  more  information  and  involvement.  More  intensive 
one-on-one  consultation  is  usually  needed  to  effect  signif- 
icant change.  Even  more  important  may  be  the  opportuni- 
ty workshops  provide  faculty  to  make  connections  with 
their  colleagues  and  to  learn  they  are  not  alone  in  what 


they  are  doing.  Consequently,  it  is  important  in  planning 
workshops  and  seminars  to  allow  generous  time  for 
breaks  so  that  these  relationships  can  develop. 

Since  workshops  are  usually  insufficient  by  them- 
selves to  induce  change,  follow-up  activities  should  be 
considered.  One  of  the  easiest  is  a postworkshop  ques- 
tionnaire to  find  out  if  faculty  have  other  needs  or  if  they 
used  any  information  from  the  workshop.  E-mail  is  a 
particularly  good  medium  for  this  type  of  questionnaire 
because  it  provides  an  informal  and  easy  means  of 
response.  Similarly,  support  networks  are  essential  and 
with  electronic  mail  do  not  have  to  be  local. 

Inventories  of  faculty  interest  are  another  way  to  fos- 
ter networking  among  faculty.  A directory  can  be  devel- 
oped, including  such  information  as  courses  taught  and 
types  of  course  activities.  The  directory  might  be  dis- 
tributed in  hard  copy,  but  if  put  on  a World  Wide  Web 
site  or  a “listserv,”  it  could  be  updated  more  easily.  The 
inventories  can  range  from  simple  databases  to  compli- 
cated ones  that  require  computer  and  information  spe- 
cialists as  consultants. 

Individual  interviews  are  an  effective  way  to  get  fac- 
ulty members  to  think  more  broadly.  Faculty  identified 
in  an  inventory  of  faculty  interest  are  a starting  point  for 
such  interviews. 

Some  faculty  benefit  from  being  encouraged  to  par- 
ticipate in  faculty  development  or  campus  committees 
relating  primarily  to  academic  rather  than  health  affairs. 
Faculty  members  who  are  just  becoming  involved  in 
curriculum  reforms  benefit  from  the  chance  to  feel  part 
of  a larger  endeavor  and  also  from  the  opportunity  to 
refine  the  distinctions  about  what  may  be  unique  to  ser- 
vice learning  in  the  health  professions.  While  involve- 
ment in  general  campus  committees  may  appeal  to  only 
a small  group  of  faculty,  more  faculty  are  likely  to  be 
receptive  to  being  asked  to  make  presentations  on  these 
activities  to  their  own  departments.  The  preparation  of 
such  presentations  may  provide  as  much  benefit  to  the 
presenter  as  they  do  to  the  intended  audience. 

In  order  to  affect  the  behavior  of  the  faculty,  one  must 
be  concerned  with  infrastructure,  institutional  policies, 
and  procedures.  Without  attention  from  the  top  leader- 
ship to  policies  and  procedures,  the  impact  of  faculty 
development  may  be  weakened  if  not  squelched. 

The  recent  project  of  the  Association  of  American 
Colleges,  “Assessing  Change  in  Medical  Education:  The 
Road  to  Implementation,”'^  indicates  that  during  the 
past  decade,  some  medical  schools  have  devoted  atten-  j 

tion  to  the  importance  of  teaching.  Most  of  the  schools  j 

acknowledge  that  more  attention  should  be  paid  to  the  t 
teaching  activities  of  faculty  members,  and  some  have 
added  teaching  accomplishments  to  the  criteria  for  pro- 
motion and  tenure  decisions.  A comprehensive  system 
of  rewards  will  maintain  faculty  participation.  The  defi- 
nition of  the  teaching  function  may  need  to  be  expanded 
in  promotion  and  tenure  criteria  to  reward  excellence  in 
teaching.  Funds  may  need  to  be  reallocated  by  deans  and 
department  chairs  to  buy  faculty  time  for  program  devel- 
opment and  course  coordination.  Even  small  grants  can 
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' stimulate  a great  deal  of  planning  activity.  Faculty  can 
use  grants  to  purchase  books,  hire  a teaching  assistant, 
or  travel  to  an  educational  conference.  Vice  chancellors, 
deans,  and  department  chairs  can  also  devise  ways  to 
give  faculty  official  recognition  for  excellent  teaching. 
, While  awards  alone  are  not  sufficient  to  stimulate  facul- 
ty change,  certificates  and  cash  awards  show  that  the 
university  values  teaching. 

Numerous  studies  of  the  adoption  of  curricular  inno- 
I vations  suggest  that  the  characteristics  of  the  innovation 

I itself,  the  organization,  and  the  individual  adopter  inter- 
act to  facilitate  or  hinder  the  process  of  change.^-^^  The 
experience  of  Harvard  Medical  School  in  adopting  its 
“New  Pathways”  curriculum  is  an  instructive  one. 

! Faculty  development  and  evaluation  programs  were 
I found  to  have  contributed  significantly  to  the  process  of 
curricular  change.^  As  initial  planning  of  the  new  prob- 
lem-based learning  courses  was  getting  under  way,  a 
I committee  for  faculty  development  was  formed  to  design 
' a concerted  effort  to  bring  faculty  into  the  new  culture. 
I The  committee  recommended  that  faculty  skills-training 
seminars  and  workshops  begin  immediately,  facilitated 
by  specialist  consultants.  The  program  was  designed  to 
address  the  knowledge,  skills,  and  attitudes  needed  by 
teachers  and  included  orientation  sessions,  meetings  of 
the  teaching  faculty,  seminars  and  workshops,  and  expert 
assistance  to  individual  teachers.  These  activities  were 
coordinated  and  carried  out  under  the  guidance  of  a pro- 
fessional educator.  Several  principles  were  used  to  design 
the  faculty  development  program: 

• Faculty  need  to  understand  the  educational  phi- 
losophy of  the  new  curriculum. 

• Learning  is  more  likely  to  occur  when  faculty 
members  perceive  a need  for  new  information, 
skills,  or  attitudes.^* 

• Although  large-group  workshops  are  useful  for 
raising  consciousness  and  introducing  teaching 
skills,  their  most  powerful  contribution  is  the 
opportunity  they  provide  for  faculty  to  work 
together  and  learn  from  one  another. 

• Intensive  teaching-skill  development  comes 
through  actual  participation,  accompanied  by 
opportunities  for  feedback  from  students,  review 
of  videotapes  of  sessions,  or  direct  observation 
and  feedback  by  a peer  or  an  educational  consul- 
tant. Although  this  is  a resource-intensive 
approach  to  faculty  development,  research  on  skill 
acquisition  suggests  that  practice  and  feedback  are 
essential  ingredients  in  the  change  process.™ 

• Faculty  often  speak  more  persuasively  to  one 
another  than  do  the  most  skilled  educational  con- 
sultants. Social  learning  theory  suggests  that  role 
models  perceived  to  be  of  high  status  are  power- 
ful tools  for  learning.^' 

! 

: Conclusion 

^ In  this  article,  contemporary  data  and  recent  trends 
for  curricular  innovations  in  medical  education  are  pre- 


sented to  inform  the  strategic  planning  efforts  of  medical 
schools.  Notable  recent  changes  include  a greater 
emphasis  on  student-directed  and  problem-based  learn- 
ing, education  in  community-based  and  managed  care 
settings,  and  education  for  continuous  quality  improve- 
ment. To  date,  the  rhetoric  of  interdisciplinary  education 
has  gone  largely  unrealized  by  medical  schools.  New 
directions  in  student  assessment  emphasize  the  assess- 
ment of  competence  in  situations  that  mirror  real-life 
patient  interactions.  Early  and  sustained  investment  in 
faculty  development  is  a key  ingredient  for  initiating  and 
sustaining  curricular  reforms  in  medical  education. 
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demic  life  of  students.  The  puqjose  of  this  program  is  to: 
address  the  pressing  educational,  public  safety,  environ- 
mental and  health  needs  of  our  communities;  increase  the 
number,  quality,  and  sustainability  of  opportunities  for 
students  to  serve  by  strengthening  infrastructure  and 
building  capacity  within  and  across  the  nation’s  institu- 
tions of  higher  education;  and  enhance  students’  acade- 
mic learning  and  increase  their  understanding  of  the 
social  responsibility,  ethics  and  public  purpose  of  their 
chosen  professions.  The  Learn  and  Serve  America  pro- 
gram supports  the  following  medical  school  grantees. 
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the  Pew  Health  Professions  Commission  and  the 
National  Fund  for  Medical  Education,  HPSISN  receives 
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Resources  and  Services  Administration.  In  April  1995, 
the  HPSISN  Program  awarded  3-year  service-learning 
grants  to  20  health  professions  schools  across  the  coun- 
try. The  grantees  are  a diverse  group  of  schools  of  med- 
icine, dentistry,  nursing,  pharmacy  and  public  health 
whose  community  partners  include  public  schools,  com- 
munity health  centers,  community  development  corpo- 
rations, and  social  service  agencies. 
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Physician  Supply  and  Medical  Education  in  California 

A Comparison  With  National  Trends 

KEVIN  GRUMBACH,  MD;  JANET  M.  COFFMAN;  JOHN  Q.  YOUNG;  KAREN  VRANIZAN; 
and  NOELLE  BUCK,  Son  Francisco,  California 


Concerns  have  been  voiced  about  an  impending  oversupply  of  physicians  in  the  United  States.  Do 
these  concerns  also  apply  to  California,  a state  with  many  unique  demographic  characteristics?  We  ex- 
amined trends  in  physician  supply  and  medical  education  in  California  and  the  United  States  between 
1980  and  1995  to  better  inform  the  formulation  of  workforce  policies  appropriate  to  the  state's  re- 
quirements for  physicians.  We  found  that  similar  to  the  United  States,  California  has  more  than  an  am- 
ple supply  of  physicians  in  the  aggregate,  but  too  many  specialists,  too  few  underrepresented 
racial/ethnic  minority  physicians,  and  poor  distribution  of  physicians  across  the  state.  However,  recent 
growth  in  the  supply  of  practicing  physicians  and  resident  physicians  per  capita  in  California  has  been 
much  less  dramatic  than  in  the  country  overall.  The  state's  unusually  high  rate  of  population  growth 
has  enabled  California,  unlike  the  United  States  as  a whole,  to  absorb  large  increases  in  the  number 
of  practicing  physicians  and  residents  during  1980  to  1995  without  substantially  increasing  the  physi- 
cian-to-population  ratio.  Due  to  a projected  slowing  of  the  state's  rate  of  population  growth,  the  sup- 
ply of  physicians  per  capita  in  the  state  will  begin  to  rise  steeply  in  coming  years  unless  the  state 
implements  prompt  reductions  in  the  production  of  specialists.  An  immediate  25%  reduction  in  spe- 
cialist residency  positions  would  be  necessary  to  bring  the  state's  supply  of  practicing  specialists  in  line 
with  projected  physician  requirements  for  the  state  by  2020.  We  conclude  that  major  changes  will  be 
required  if  the  state's  residency  programs  and  medical  schools  are  to  produce  the  number  and  mix  of 
physicians  the  state  requires.  California's  medical  schools  and  residency  programs  will  need  to  act  in 
concert  with  federal  and  state  government  to  develop  effective  policies  to  address  the  imbalance  be- 
tween physician  supply  and  state  requirements. 

(Grumbach  K,  Coffman  |M,  Young  JQ,  Vranizan  K,  Blick  N.  Physician  supply  and  medical  education  in  California — A com- 
parison with  national  trends.  West  j Med  1 998;  1 68:41 2^21 ) 


Concerns  about  the  supply  and  distribution  of  physi- 
cians in  the  United  States  have  featured  prominently 
in  recent  debates  over  health  care  reform.  Most  policy  ana- 
lysts and  organizations  addressing  this  topic  have  conclud- 
ed that  the  nation  has  an  abundant  supply  of  physicians, 
but  that  this  supply  is  poorly  distributed  geographically, 
contains  too  many  specialist  physicians,  and  is  too  unrep- 
resentative of  the  nation’s  racial  and  ethnic  diversity. 

Physician  supply  in  the  United  States  has  grown 
rapidly  over  the  past  few  decades,  with  the  number  of 
physicians  per  capita  increasing  by  more  than  50% 
between  1970  and  1990.^  The  surge  in  physician  supply 
has  been  triggered  by  the  expansion  of  medical  schools 


and  residency  programs  in  the  United  States.  A growing 
proportion  of  the  residency  positions  added  in  recent 
years  has  been  filled  by  physicians  who  graduated  from 
medical  schools  outside  the  United  States  (referred  to  as 
“international  medical  graduates”  [IMGs]).^  Critics  have 
argued  that  this  excessive  growth  in  physician  supply 
fuels  accelerating  health  care  costs  and  represents  an 
imprudent  investment  of  public  dollars  in  the  form  of 
growing  tax  subsidies  for  medical  education.^ 
Compounding  these  concerns  have  been  new  apprehen- 
sions that  the  managed  care  firms  coming  to  dominate 
the  US  health  insurance  market  have  leaner  staffing  pat- 
terns than  the  traditional  fee-for-service  system,  creating 
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ABBREVIATIONS  USED  IN  TEXT 

ACGME  = Accreditation  Council  for  Graduate  Medical 
Education 

AMA  = American  Medical  Association 
COGME  = Council  on  Graduate  Medical  Education 
GME  = Graduate  Medical  Education 
GMENAC  = Graduate  Medical  Education  National 
Advisory  Committee 
HMO  = health  maintenance  organization 
IMG  = international  medical  graduate 
LCME  = Liaison  Committee  on  Medical  Education 


the  specter  of  physician  unemployment — particularly 
for  specialists.* 

Much  of  physician  workforce  analysis  and  policy- 
making in  the  United  States  has  been  viewed  from  a 
national  perspective.  Although  this  national  perspective 
is  important,  information  about  state  and  local  trends  is 
equally  valuable  to  educational  institutions,  health  care 
facilities,  state  and  local  governments,  and  other  entities 
making  decisions  about  medical  education.  California, 
the  most  populous  state  in  the  nation,  is  unique  in  many 
ways.  It  has  one  of  the  highest  degrees  of  managed  care 
market  penetration  of  any  state. ^ California  also  has  sev- 
eral distinguishing  demographic  trends.  California’s  rate 
of  population  growth  has  been  more  than  twice  the  rate 
of  the  nation  as  a whole,  and  the  state  has  a more  diverse 
and  rapidly  changing  racial  and  ethnic  composition  that 
will  soon  result  in  fewer  than  half  of  the  state’s  residents 
being  of  white,  non-Latino  background. 

In  this  context,  it  is  important  to  know  how 
California’s  unique  demographic  characteristics  might 
create  special  conditions  for  developing  workforce  poli- 
cies appropriate  for  the  state’s  needs  and  how  the 
California  physician  workforce  compares  with  national 
trends.  In  this  article,  we  assess  the  current  status  of 
physician  supply  in  California  and  compare  it  with  the 
United  States  as  a whole.  We  also  project  physician  sup- 
ply in  the  state  to  2020  under  different  scenarios  of 
growth  in  physician  supply.  We  discuss  the  implications 
for  workforce  policy  of  the  current  and  projected  supply 
of  physicians  in  California. 

Policy  Background 

Both  the  federal  government  and  the  California  state 
legislature  have  formulated  physician  workforce  policies. 
Several  federal  advisory  bodies,  including  the  Council  on 
Graduate  Medical  Education  (COGME)  and  the 
Physician  Payment  Review  Commission,  have  recom- 
mended greater  federal  regulation  of  graduate  medical 
education  (GME)  and  downsizing  of  specialist  residency 
programs.^  '®  Although  Congress  rejected  legislative  pro- 
posals of  such  a sweeping  scope,  the  federal  government 
has  demonstrated  continued  interest  in  more  modest 
reforms  using  the  policy  lever  of  Medicare  funding  for 
GME.  Medicare  is  the  largest  single  government  source 


of  funding  for  GME,  contributing  more  than  $7  billion 
annually."  In  1997,  Congress  adopted  a policy  that  would 
allow  programs  to  voluntarily  reduce  residency  positions 
while  allowing  a more  gradual  phasing  out  of  Medicare 
GME  funding  for  these  unfilled  residency  slots. 

The  most  noteworthy  recent  legislative  activity  at  the 
state  level  in  California  concerns  regulation  of  GME  in 
the  University  of  California  (UC).  In  the  early  1990s,  the 
legislature  twice  passed,  and  Governor  Wilson  twice 
vetoed,  bills  authored  by  former  Assemblyman  Phillip 
Isenberg  that  would  have  required  the  UC  to  allocate  50% 
of  its  residency  positions  to  primary  care  disciplines  or 
face  a reduction  in  state  funding.  In  lieu  of  this  proposed 
legislative  mandate.  Governor  Wilson  and  UC  agreed  to  a 
voluntary  plan  to  increase  primary  care  positions  and 
reduce  specialist  positions  within  the  UC  system. 

Methods 

Data  Sources 

Published  references  and  active  databases  maintained 
by  the  American  Medical  Association  (AMA)  were  the 
major  sources  of  data  used  in  our  analysis.  Detailed  data 
on  physicians  currently  practicing  in  California  were 
extracted  electronically  from  1995  AMA  Physician 
Masterfile  records.  Published  Masterfile  tabulations 
were  used  to  measure  overall  trends  in  physician  sup- 
ply.'^ The  Masterfile  contains  regularly  updated  records 
for  every  physician  who  enters  a medical  school  accred- 
ited by  the  Liaison  Committee  on  Medical  Education 
(LCME)  or  a residency  program  in  the  United  States 
accredited  by  the  Accreditation  Council  for  Graduate 
Medical  Education  (ACGME),  regardless  of  whether  the 
physician  is  an  AMA  member.  Many  osteopathic  physi- 
cians are  included,  as  many  graduates  of  osteopathic 
medical  schools  complete  ACGME-accredited  residen- 
cy programs.  The  AMA  was  also  the  major  source  of 
information  on  residency  programs  and  residents.  The 
Medical  Education  Database  is  updated  annually  by  the 
AMA  through  a survey  of  directors  of  ACGME-accred- 
ited residency  programs.'* 

In  addition  to  analyzing  the  state’s  overall  supply  of 
physicians,  we  examined  physician  supply  at  a more 
regional  level,  dividing  the  state  into  10  regions  that 
largely  correspond  to  the  Health  Service  Areas  as 
defined  by  the  California  Office  of  Statewide  Health 
Planning  and  Development.  These  regions  consist  of 
either  large  single  counties  (such  as  Los  Angeles)  or 
aggregates  of  smaller  contiguous  counties  (such  as  the 
San  Francisco  Bay  Area)  (Table  1 ). 

We  modeled  the  future  growth  of  physician  supply  in 
California  for  the  period  1995-2020  using  a computer- 
ized state  forecasting  model  previously  developed  for  a 
study  of  physician  supply  in  New  York.'"*  The  model 
begins  with  the  1995  supply  of  physicians  in  California 
divided  into  strata  based  on  increments  of  5 years  in 
physician  age  and  then  projects  successive  five-year 
changes  in  supply  for  each  age  strata  based  on  historical 
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TABLE  1 —California  counties  grouped  by  region. 

Bay  Area  Region 

Central  Coast  Region 

Alameda 

Monterey 

Contra  Costa 

San  Benito 

Marin 

San  Luis  Obispo 

Napa 

Santa  Barbara 

San  Francisco 

Ventura 

San  Mateo 
Santa  Clara 
Solano 
Sonoma 
Santa  Cruz 

North  Counties  Regions 

Butte 

Colusa 

Del  Norte 

Glenn 

North  Valley/Sierra 

Humbolt 

El  Dorado 

Lake 

Nevada 

Lassen 

Placer 

Mendocino 

Sacramento 

Modoc 

Sierra 

Plumas 

Sutter 

Shasta 

Yolo 

Siskiyou 

Yuba 

Tehama 

Central  Valley/Sierra 

Trinity 

Alpine 

South  Valley/Sierra 

Amador 

Merced 

Calaveras 

Fresno 

San  loaquin 

Kern 

Stanislaus 

Kings 

Tuolumne 

Madera 

Inland  Empire  Region 
Inyo 

Mariposa 

Tulare 

Mono 

Los  Angeles  County  Region 

Riverside 

Los  Angeles 

San  Bernardino 

San  Diego  Region 

Orange  County  Region 

Imperial 

Orange 

San  Diego 

patterns  of  physician  additions  and  physician  attrition 
due  to  death  and  retirement.  The  model  also  assumes  that 
historical  patterns  will  continue  in  terms  of  the  number  of 
residency  graduates  leaving  California  and  the  number  of 
physicians  entering  California  after  completing  residen- 
cy training  in  another  state. We  separately  modeled 
growth  in  the  supply  of  specialists  and  generalists  and 
computed  projections  under  three  different  scenarios: 
continued  growth  in  the  number  of  residency  graduates 
based  on  the  average  annual  growth  for  1980-1995  (“his- 
torical growth”  scenario);  a cap  on  the  output  of  residen- 
cy graduates  at  the  1995  level  (“capped-growth”  sce- 
nario); and  for  specialists  only,  an  assumption  of  an 
immediate  25%  reduction  in  the  annual  output  of  resi- 
dency graduates.  Projections  of  overall  state  population 
growth  for  1995-2020  were  drawn  from  the  most  recent 
estimates  from  the  US  Bureau  of  the  Census.'^ 


Supply  Requirements 

To  analyze  physician  supply  requirements,  we  relied 
primarily  on  “requirements  bands”  developed  by 
COGME.'^’*  These  requirement  estimates  pool  the 
results  of  three  different  models:  needs-based,  historical 
demand-based,  and  health  maintenance  organization 
(HMO)  demand-based.  Needs-based  models  derive 
physician  supply  requirements  from  information  about 
the  epidemiology  of  disease  and  illness  in  a population. 
COGME  incorporated  the  most  well-known  needs- 
based  model,  which  was  developed  by  the  Graduate 
Medical  Education  National  Advisory  Committee 
(GMENAC)  in  1980.  In  contrast,  the  two  types  of 
demand-based  models  start  from  the  premise  that  physi- 
cian supply  requirements  should  be  based  on  patterns  of 
physician  utilization  rather  than  patterns  of  disease  and 
illness.  Traditional  demand-based  models  rely  on  histor- 
ical time  series  data  on  trends  in  demographics,  health 
insurance  status,  and  other  factors  that  affect  demand  for 
physician  services.  The  rapid  pace  of  change  in  health 
care  during  the  1990s  has  called  into  question  the  appro- 
priateness of  the  historical  approach,  leading  physician 
workforce  analysts  to  devise  new  models  based  on 
HMO  staffing  patterns.  These  models  use  HMOs 
staffing  levels  as  a benchmark  for  setting  physician  sup- 
ply requirements,  adjusting  these  staffing  levels  for  fac- 
tors that  may  differ  among  HMO  enrollees  and  the  pop- 
ulation at  large  (for  example,  out-of-plan  utilization  and 
the  younger  age  distribution  of  HMO  enrollees).^ 
COGME  developed  physician  supply  requirements  for 
generalist  and  specialist  physicians  that  reflect  the  range 
of  supply  requirements  estimated  by  several  of  these 
analytic  models.  These  requirements  estimates  are  sen- 
sitive to  the  assumptions  used  in  the  models,'^  and  there 
is  no  universally  accepted  standard  for  defining  the  ade- 
quacy of  physician  supply.  However,  the  COGME 
requirements  estimates  have  proved  useful  as  a bench- 
mark for  evaluating  physician  supply. 

Results 

Supply  of  Practicing  Physicians 

Between  1980  and  1995,  the  supply  of  active  patient 
care  physicians  (excluding  residents  and  physicians  pri- 
marily active  in  teaching,  research,  or  administration)  in 
the  United  States  rose  from  138  to  184  per  100,000  pop- 
ulation and  is  projected  to  increase  to  203  per  100,000 
by  the  year  2000.^  COGME  estimates  that  the  United 
States  requires  145  to  185  patient  care  physicians  per 
100,000  population  (60  to  80  generalists  and  85  to  105 
specialists  per  100,000  population).'^  (Generalists 
include  physicians  in  family  practice,  general  practice, 
general  internal  medicine,  and  general  pediatrics.)  By 
this  measure,  the  United  States  already  is  at  the  upper 
bound  of  the  requirements  range  for  total  physicians  and 
would  have  an  oversupply  of  10%  to  40%  by  2000. 

California’s  current  level  of  physician  supply  is  sim- 
ilar to  that  of  the  United  States  as  a whole.  In  1995, 
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Figure  1 . — Nonfederal  physicians  active  in  patient  care  (excluding  residents)  per  1 00,000  population  in  California  (solid  line)  and  the 
United  States  (broken  line),  1980  to  1995. 


California  had  186  active  patient  care  physicians  per 
100,000  population,  compared  with  184  per  100,000  for 
the  US.  In  contrast  with  the  pattern  for  the  country  as  a 
whole,  however,  California  has  not  had  a major  surge  in 
the  physician  to  population  ratio  over  the  past  15  years 
(Figure  1).  In  1980,  California  had  a physician  supply  of 
172  per  100,000  population,  well  above  the  overall  US 
supply  of  138  per  100,000.  Since  that  time,  physician 
supply  in  the  nation  has  virtually  caught  up  to  the 
California  level,  which  has  remained  relatively  constant. 

This  convergence  of  physician  supply  between 
California  and  the  rest  of  the  country  is  not  principally 
explained  by  California  workforce  policies  aimed  at 
more  vigorously  restricting  growth  in  the  number  of 
physicians  trained  and  entering  practice  in  the  state.  On 


the  contrary,  the  absolute  number  of  physicians  practic- 
ing in  California  grew  by  46%  from  1980  to  1995,  com- 
parable to  the  54%  rate  of  increase  for  the  United  States 
as  a whole  (Table  2).  However,  California  has  been  able 
to  absorb  this  large  increase  in  the  number  of  physicians 
without  a major  increase  in  the  supply  of  physicians  per 
capita  because  of  the  dramatic  growth  in  the  state’s  pop- 
ulation between  1980  and  1995.  The  California  popula- 
tion grew  twice  as  fast  as  the  nation’s  population  in  this 
period  (Table  2).  Thus,  the  high  rate  of  population 
growth  in  California  has  masked  the  large  increase  in  the 
number  of  physicians  in  California,  resulting  in  a stable 
ratio  of  patient  care  physicians-to-population  from  1980 
to  1995  that  stands  in  marked  contrast  to  the  trend  for  the 
US  as  a whole. 


TABLE  2.—Supply  of  Practicing  Physicians,  Physicians  in  Residency  Training, and  Medical  students  in  California 
and  the  United  States,  1 980  and  1 995 


Practicing  Physicians 

Absolute  Number 

. . . .40,772 

59,377 

46% 

314,470 

485,779 

54% 

Number  per  100,000  pop  . . . 

172 

186 

8% 

138 

184 

33% 

Residents 

Absolute  Number 

6,120 

8,678 

42% 

61,819 

98,035 

59% 

Number  per  100,000  pop  . . . 

26 

27 

4% 

27 

37 

37% 

Medical  Students 

Absolute  Number  

4189 

4366 

4% 

65,497 

66,906 

2% 

Number  per  100,000  pop  . . . 

18 

13 

-28% 

29 

26 

-10% 

Total  Population 

23  million 

32  million 

39% 

227  million 

263  million 

16% 

Calitornia 

United  States 

1980 

1995 

% change 

1980 

1995 

% change 
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California  Specialist  Physicians  Active  in 
Patient  Care  (Excluding  Residents)  per  100,000  Population  by  Region,  1994 
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Figure  2. — California  specialist  physicians  active  in  patient  care  (excluding  residents)  per  100,000  population  by  region,  1995. 
Horizontal  bar  represents  Council  on  Graduate  Medical  Education  (COGME)  range  of  estimated  requirement  for  specialist  physicians 
(85  to  105  per  100,000  population). 


Specialty  Distribution 

Workforce  policies  are  concerned  not  only  with  the 
total  number  of  physicians,  but  also  with  the  supply  of 
physicians  in  different  specialties.  Based  on  COGME 
estimates  of  physician  requirements  by  specialty,  the 
United  States  has  too  many  specialist  physicians  and  a 
barely  adequate  supply  of  generalists.  In  1992,  the 
nation  had  123  specialists  in  patient  care  practice 
(excluding  residents)  per  100,000  population,  with 
COGME  estimating  a requirement  for  only  85  to  105  per 
100,000.  In  contrast,  the  supply  of  generalists  (67  per 
100,000  population)  was  within  the  COGME  require- 
ment band  of  60  to  80  per  100,000.  COGME  projections 
suggest  that  through  2020,  the  nation’s  supply  of  gener- 
alists will  remain  adequate  and  the  oversupply  of  spe- 
cialists will  continue  to  grow,  unless  the  number  of 
physicians  trained  as  specialists  is  decreased.'^ 

Similar  patterns  are  evident  in  California.  For  the  state 
as  a whole,  two  thirds  of  practicing  physicians  are  spe- 
cialists. The  state’s  overall  supply  of  specialists  (126  per 
100,000  population)  is  well  above  COGME’s  estimate  of 
requirement  for  specialists.  At  the  regional  level,  six 
areas  in  California  have  a supply  of  specialists  that 
exceeds  the  upper  range  of  the  requirement  estimate, 
while  three  regions  have  inadequate  supplies  of  special- 
ists (Figure  2).  The  Bay  Area  has  the  highest  concentra- 
tion of  specialists,  with  an  excess  supply  of  50%  to  84%. 
Large  metropolitan  areas  are  more  likely  to  have  an  over- 
supply than  are  rural  agricultural  and  mountain  areas. 


In  contrast,  California  overall  has  a barely  adequate 
supply  of  generalists,  with  many  regions  within  the  state 
falling  short  of  the  minimum  requirement  estimate 
(Figure  3).  Six  regions  in  California  have  shortages  of 
generalist  physicians  and  the  four  remaining  regions 
have  adequate  supplies  of  generalists.  No  region  has  an 
oversupply  of  generalists. 

Geographic  Distribution 

Despite  the  dramatic  increase  in  the  number  of  physi- 
cians in  the  nation  in  the  past  30  years,  many  rural  areas 
and  inner  cities  remain  underserved.  Paradoxically,  there 
are  now  more  communities  with  physician  shortages 
than  there  were  in  the  1960s.  Since  1990,  the  ratio  of 
generalist  physicians  to  population  has  decreased  in 
rural  counties  with  fewer  than  50,000  inhabitants.^ 

The  geographic  distribution  of  physicians  in 
California  mirrors  that  of  the  nation.  Most  regions 
encompassing  major  metropolitan  areas  in  California 
have  oversupplies  of  physicians  overall,  whereas  some 
largely  agricultural  regions  have  shortages.  Even  in 
major  metropolitan  areas,  pockets  of  underservice  per- 
sist. The  federal  government  has  designated  that  124 
inner-city  and  rural  areas  across  the  state  have  short- 
ages of  generalist  physicians. Since  1980,  there  has 
been  little  change  in  relative  supplies  of  physicians 
across  California’s  regions.  Regions  with  an  under- 
supply of  physicians  in  1980  remained  undersupplied 
in  1994. 
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California  Generalist  Physicians  Active  in 
Patient  Care  (Excluding  Residents)  per  100,000  Population  by  Region  1994 
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Figure  3. — California  generalist  physicians  active  in  patient  care  (excluding  residents)  per  100,000  population  by  region,  1995. 
Horizontal  bar  represents  Council  on  Graduate  Medical  Education  (COGME)  range  of  estimate  requirement  for  generalist  physicians 
(60-80  per  100,000  population). 


Supply  of  Residents 

The  number  of  residents  training  in  the  United  States 
has  grown  dramatically  since  the  early  1980s.  Between 
1980  and  1995,  the  number  of  residents  in  the  United 
States  increased  by  59%,  from  approximately  62,000  to 
98,000  residents.'^ 

The  number  of  residents  educated  in  California  has 
grown,  but  not  as  dramatically  as  the  number  in  the 
nation  as  a whole  (42%  versus  55%  between  1980  and 
1995)  (Table  2).  The  state’s  high  rate  of  population 
growth  kept  pace  with  the  increase  in  the  number  of  res- 
idents, as  well  as  with  the  number  of  practicing  physi- 
cians. Thus,  whereas  the  ratio  of  residents  to  population 
in  the  United  States  rose  by  37%  between  1980  and 
1995,  it  remained  relatively  stable  in  California. 

Almost  three  quarters  of  resident  physicians  trained 
in  California  remain  in  the  state  to  practice;  however, 
California  training  programs  are  not  the  only  source  of 
new  physicians  for  the  state.  Over  a third  of  practicing 
physicians  in  California  trained  in  residency  programs  in 
other  states.'^  The  large  expansion  of  training  programs 
in  other  states,  therefore,  affects  physician  supply  in 
California,  partially  mitigating  the  effect  of  the  slower 
growth  of  training  programs  within  the  state. 

Although  41%  of  physicians  graduating  from  resi- 
dency programs  in  1994—1995  completed  training  in 
generalist  fields  (Table  3),  this  figure  overstates  the  pro- 
portion actually  entering  practice  as  generalists. 
Nationwide,  only  approximately  40%  of  graduates  of 


internal  medicine  and  60%  of  graduates  of  pediatric  res- 
idencies enter  practice  as  generalists.  The  remainder  of 
these  physicians  enter  subspecialty  training  programs.^' 
In  contrast,  more  than  90%  of  family  practice  residency 
program  graduates  remain  in  family  practice. Thus, 
only  approximately  a third  of  California  residents  pursue 
generalist  careers,  a figure  similar  to  the  percentage  of 
physicians  currently  in  practice  in  California  in  general- 
ist fields  (33%). 

Most  of  the  recent  growth  in  the  number  of  residents 
educated  in  the  United  States  is  attributable  to  an  increase 
in  the  number  of  IMG  residents.  Between  1990-1991 
and  1993-1994,  the  number  of  IMG  residents  in  the 
United  States  rose  by  48%,  from  approximately  16,000 
to  23,700.^  California  has  a much  smaller  percentage  of 
IMG  residents  than  the  nation  as  a whole.  In  1995-1996, 
IMGs  constituted  23%  of  resident  physicians  in  the 
United  States  but  only  12%  of  resident  physicians  in 
California. 

Another  important  difference  between  California  and 
the  nation  as  a whole  is  the  distribution  of  IMG  residents 
by  citizenship  and  visa  status.  Some  IMG  residents  are 
US  citizens  and  permanent  residents  whereas  others 
hold  temporary  visas  for  purposes  of  completing  med- 
ical education  in  the  United  States.  Whereas  IMGs  on 
temporary  visas  account  for  nearly  half  of  residents 
nationwide  in  1995-1996,  only  23%  of  IMG  residents  in 
California  held  temporary  visas.  Because  California  has 
a smaller  percentage  of  IMGs  to  begin  with,  the  per- 
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TABLE  I— Characteristics  of  Practicing  Physicians  andPhysicians 
in  Residency  Training  in  California  (1994) 


Practicing  Physicians 

Residents 

Sex  (%) 

Women 

20 

36 

Race-Ethnicity  (%) 

White 

73 

55 

African-American 

3 

5 

Latino 

4 

5 

Asian  and  other 

20 

35 

Specialty  (%) 

Generalist 

33 

41* 

Ob-Cyn 

4 

5 

Facility-based 

12 

12 

Gen  Surgery 

11 

6 

Med  Subspec 

7 

11 

Surg  Subspec 

14 

8 

Psychiatry 

8 

6 

Other 

11 

11 

Medical  School 
of  Graduation  (%) 

US 

80 

88 

Calif 

24 

34 

Other-US  and  Canada 

56 

54 

Non  US  (IMG) 

20 

12 

•Specialty  data  for  residents  include  only  residents  in  final  year  of  residency  program. 


centage  of  total  residents  who  are  IMGs  on  temporary 
visas  is  small,  only  3%. 

Projecting  Supply  to  2020 

We  projected  the  growth  in  physician  supply  in 
California  from  1995  to  2020  using  different  assump- 
tions about  the  number  of  physicians  entering  practice  in 
the  state.  We  analyzed  these  trends  separately  for  spe- 
cialists and  generalists. 

A continuation  of  trends  in  growth  in  the  number  of 
new  physician  entrants  in  California  during  the  period 
from  1980  to  1995  would  lead  to  an  upsurge  in  physi- 
cian supply  rather  than  perpetuating  the  relatively  sta- 
ble pattern  of  physician-to-population  supply  that 
existed  in  1980  to  1995.  As  indicated  by  the  top  line  in 
Figure  4,  under  this  “historical  growth”  scenario,  the 
supply  of  specialists  would  rise  from  126  per  100,000 
in  1995  to  161  per  100,000  in  2020.  The  2020  supply 
would  thus  be  even  further  out  of  alignment  with  the 
estimated  requirement  for  specialists,  compared  with 
supply  in  1995.  The  supply  of  generalists  would  also 
rise,  from  62  per  100,000  in  1995  to  80  per  100,000  in 
2020,  reaching  the  upper  range  of  the  generalist  supply 
requirement. 

The  reason  that  the  historical  growth  scenario  would 
produce  an  increase  in  the  supply  of  physicians  per  capi- 
ta, rather  than  sustaining  the  stable  pattern  of  physician 
supply  per  capita  observed  in  1980  to  1995,  is  because 


California’s  population  growth  is  expected  to  slow  in  the 
1995  to  2020  period  (although  it  will  remain  higher  than 
the  rate  of  growth  in  the  US  population).'^  The  major 
growth  in  the  output  of  physicians  in  1980  to  1995  in 
California  was  balanced  by  the  explosion  of  the  overall 
population  in  the  state.  As  the  rate  of  increase  of  the 
state’s  population  slows  in  the  coming  decades,  a corre- 
sponding change  in  the  growth  of  physician  supply  must 
occur  to  avoid  disproportionate  growth  in  physician  sup- 
ply relative  to  population. 

Figure  4 also  demonstrates  how  capping  the  annual 
entry  of  new  physicians  in  the  state  at  the  1995  level 
would  affect  physician  supply.  Under  this  scenario,  the 
supply  of  both  specialists  and  generalists  per  capita 
would  climb  in  the  coming  decade,  peaking  in  2005,  and 
then  decreasing  by  2020  to  about  the  1995  levels.  This 
pattern  is  explained  by  a cohort  of  young  physicians 
with  low  retirement  rates  causing  a large  rise  in  the 
absolute  number  of  physicians  in  the  1995  to  2005  peri- 
od, followed  by  achievement  of  a near-steady  state  of 
physician  entry  and  attrition  in  2005  to  2020  in  the  set- 
ting of  a growing  overall  state  population.  The  “capped- 
growth”  scenario  still  leaves  the  state  with  a supply  of 
specialists  exceeding  the  estimated  requirements 
throughout  the  1995  to  2020  period. 

We  also  projected  the  outcome  of  an  immediate  25% 
reduction  in  the  entry  of  new  specialists  in  California, 
with  entry  continuing  at  this  lower  level  through  2020. 
Under  this  scenario,  the  supply  of  specialists  in 
California  would  decline  to  eventually  reach  the  upper 
range  of  the  requirement  estimate  in  2020.  After  2020, 
specialist  supply  would  continue  to  fall  unless  residency 
output  grew  slightly  at  that  time  to  match  the  ongoing 
growth  of  the  state’s  population. 

Women  and  Minorities 

The  data  presented  above  have  focused  on  trends  in 
the  overall  supply  of  physicians  and  have  highlighted  dif- 
ferences between  generalists  and  specialists.  However,  a 
balanced  physician  supply  requires  not  only  the  proper 
mix  of  generalists  and  specialists,  but  also  consideration 
of  the  balance  among  male  and  female  physicians  and 
among  physicians  of  varying  race  and  ethnicity. 
Historically,  women  and  racial/ethnic  minorities  have 
been  underrepresented  in  medicine.  The  gender  distribu- 
tion of  the  physician  workforce  in  California  now 
appears  to  be  approaching  parity  with  that  of  the  state’s 
population.  Although  only  20%  of  practicing  physicians 
in  California  are  women,  36%  of  residents  and  43%  of 
first-year  medical  students  in  the  state  are  women  (Table 
3).^^  As  physicians  currently  in  residency  training  and 
medical  school  eventually  enter  practice,  they  will  steadi- 
ly shift  the  overall  pool  of  practicing  physicians  toward  a 
50:50  distribution  of  men  and  women.  However,  in 
California,  women  are  disproportionately  represented 
among  primary  care-oriented  residency  programs. 
Female  residents  comprise  64%  of  the  positions  in 
obstetrics-gynecology  programs  and  nearly  half  of  those 
in  generalist  programs,  whereas  men  continue  to  pre- 
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Figure  4. — Projected  supply  of  generalist  and  specialist  physicians  in  California,  1995  to  2020.  The  upper  series  of  lines  shows  the 
projected  supply  of  specialists  under  assumptions  of  historical  growth  rate,  capped  rate  of  new  entrants,  and  25%  reduction  in  new 
entrants.  Lower  series  of  lines  shows  the  projected  supply  of  generalists  under  assumptions  of  historical  growth  rate  and  capped  rate 
of  new  entrants.  Shaded  horizontal  bars  indicate  range  of  estimated  requirements  for  specialists  (upper  bar)  and  generalists  (lower 
bar)  (from  the  AMA  Masterfile  and  US  Bureau  of  the  Census,  CPS  Report,  PPL-47). 


dominate  in  surgical  programs  (female  enrollment  is 
14%  in  surgical  subspecialties  and  21%  in  general 
surgery).  This  pattern  is  consistent  with  national  trends. 

Less  progress  has  been  made  in  achieving  a physician 
workforce  in  the  state  that  reflects  the  racial  and  ethnic 
diversity  of  the  California  population.  California  is  one 
of  the  most  racially  and  ethnically  diverse  states  in  the 
United  States,  with  non-Latino  whites  constituting  only 
57%  of  the  state’s  population.  African  Americans 
account  for  7%  of  California’s  population  but  only  3% 
of  practicing  physicians.  This  disparity  is  even  more 
pronounced  for  Latinos,  who  comprise  26%  of  the 
state’s  population  but  only  4%  of  physicians  (Table  3). 

Physicians  training  in  residency  programs  in  the  state 
are  only  slightly  more  representative  of  the  state’s  overall 
racial  and  ethnic  composition.  Greater  progress  has  been 
made  at  the  level  of  medical  school  education;  during 
1990  to  1994,  14%  of  California  medical  students  were 
from  underrepresented  minority  groups.^"*  However, 
recent  trends  are  particularly  inauspicious.  From  1996  to 
1997,  enrollment  of  underrepresented  minorities  among 
entering  students  decreased  by  22%  in  UC  medical 
schools  and  by  16%  in  private  medical  school.^^  During 
the  1997-1998  academic  year,  two  UC  medical  schools 
enrolled  no  new  African  American  students. 

Discussion 

The  rapid  growth  of  California’s  population  in  recent 
years  has  created  a more  stable  supply  of  physicians  per 


capita  in  the  state  compared  with  the  dramatic  increase 
in  physician  supply  in  the  United  States  as  a whole. 
However,  the  relative  stability  of  physician  supply  in 
California  will  almost  certainly  abruptly  change  into  a 
rapid  increase  if  the  rate  of  population  growth  in  the 
state  diminishes  as  anticipated  in  the  coming  years.  As 
California  shifts  into  a period  of  slower  overall  popula- 
tion growth,  policies  will  be  needed  to  more  actively 
manage  the  production  of  new  physicians  in  the  state  to 
avert  a more  critical  problem  of  oversupply. 

The  current  physician  workforce  in  California  is 
already  out  of  balance  in  several  ways.  Similar  to  the 
nation  as  a whole,  California  has  an  excess  of  specialists 
and  a barely  adequate  supply  of  generalists.  The  oversup- 
ply of  specialists  may  be  adversely  affecting  employment 
opportunities  for  newly  trained  specialists.  Graduates  in 
the  Pacific  region  were  reported  to  experience  greater  dif- 
ficulty finding  employment  than  graduates  in  other  areas 
of  the  United  States.  One  in  five  residents  completing  res- 
idency programs  in  the  Pacific  states  in  1994  in  medical 
and  surgical  subspecialties,  and  one  in  four  of  residents 
completing  training  in  hospital-based  specialties  reported 
difficulty  securing  a full-time  practice  position.^^ 

Physicians  are  poorly  distributed  across  geographic 
regions  of  the  state,  with  physicians  concentrated  in 
more  affluent  urban  and  suburban  communities.  Prior 
research  has  shown  that  family  physicians  are  more  like- 
ly than  other  primary  care  physicians  to  locate  their 
practices  in  underserved  areas  of  Califomia.^^  Increased 
competition  among  physicians  in  oversupplied  regions 
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did  not  lead  physicians  to  relocate  to  underserved 
regions  within  California  in  the  1980  to  1995  period. 

The  California  legislature  has  recently  taken  a more 
active  role  in  attempting  to  regulate  residency  programs 
affiliated  with  the  University  of  California,  particularly  to 
address  the  specialist-generalist  imbalance.  We  estimate 
that  a prompt  25%  cut  in  specialist  residency  positions 
would  be  needed  to  align  future  physician  supply  with  the 
state’s  requirements.  This  is  a deeper  cut  than  that  agreed 
to  by  the  Governor  and  UC.  This  degree  of  change  would 
require  more  concerted  and  coordinated  action  among  all 
of  the  institutions  involved  in  residency  training,  includ- 
ing the  half  of  residency  programs  in  the  state  that  are  not 
affiliated  with  UC.  New  York  State  has  demonstrated  this 
type  of  comprehensive  approach  to  reforming  GME,  both 
through  its  most  recent  agreement  with  Medicare  to 
change  federal  funding  rules  and  through  policies  adopt- 
ed in  1996  to  alter  funding  formulas  for  state  revenues 
that  support  GME.^*  In  addition,  reductions  in  specialty 
residency  positions  in  other  states  would  be  necessary  to 
affect  the  pool  of  physicians  immigrating  to  California 
after  completing  training  in  other  states. 

Many  federal  proposals  to  downsize  residency  posi- 
tions have  either  explicitly  or  implicitly  targeted  these 
reductions  to  positions  currently  filled  by  IMGs.  For 
example,  some  recent  proposals  have  called  for  elimi- 
nating Medicare  GME  funding  for  positions  held  by 
IMGs.  Other  proposals  have  aimed  to  reduce  first-year 
residency  positions  to  a number  equal  to  110%  of  US 
medical  graduates currently,  there  are  40%  more 
first-year  positions  than  the  number  of  US  medical 
school  graduates.  Although  the  US  overall  could  absorb 
a 25%  to  30%  reduction  in  residency  positions  without 
imperiling  GME  opportunities  for  US  medical  school 
graduates,  only  12%  of  residency  positions  in  California 
are  filled  by  IMGs.  Moreover,  most  IMGs  in  California 
are  US  citizens  or  permanent  residents  and  may  have 
legal  protections  against  discriminatory  GME  reforms. 
The  magnitude  of  the  reduction  of  residency  positions 
we  propose  for  California  would  therefore  eliminate 
some  residency  positions  in  the  state  currently  held  by 
US  medical  school  graduates.  On  the  other  hand,  the 
number  of  first-year  GME  positions  offered  would 
remain  far  greater  than  the  number  of  students  graduating 
from  medical  schools  in  California,  assuring  reasonable 
opportunities  for  California  graduates  to  pursue  residen- 
cy training  in  the  state. 

The  workforce  in  California  is  headed  toward  a more 
equal  composition  of  men  and  women  physicians. 
However,  the  racial  and  ethnic  composition  of  the  physi- 
cian workforce  is  highly  unrepresentative  of  the  state’s 
overall  population.  Achieving  a more  racially  and  ethni- 
cally diverse  physician  supply  is  an  area  in  which  recent 
gains  appear  threatened  by  new  policies  in  California.  In 
1995,  the  UC  Board  of  Regents  voted  to  eliminate  affir- 
mative action  in  admissions.  In  November  1996,  the 
California  electorate  enacted  a measure  prohibiting 
affirmative  action  policies  among  state  agencies.  These 
events  appear  to  have  already  reversed  the  gains  made  in 


the  enrollment  of  underrepresented  minorities  in  training 
programs  over  the  prior  decade.  The  repeal  of  affirma- 
tive action  policies  in  medical  education  is  particularly 
troubling  in  a state  with  California’s  degree  of  racial  and 
ethnic  diversity.  Numerous  studies  have  shown  that 
minority  physicians  are  more  likely  to  care  for  minority 
and  underserved  populations  than  are  other  physicians, 
highlighting  the  important  role  of  racial  and  ethnic 
diversity  in  the  physician  workforce  as  a means  of 
addressing  the  health  care  needs  of  the  public. 

Conclusion 

California  is  at  a critical  juncture  for  the  future  of 
workforce  policies  in  the  state.  Cohesive  efforts  on  the 
part  of  government,  educational,  and  professional  orga- 
nizations could  produce  policies  to  promote  a physician 
workforce  more  in  tune  with  the  requirements  of  the 
state.  The  price  of  inaction  will  be  a growing  surfeit  of 
specialists.  Some  economists  have  suggested  that  man- 
aged care  has  displaced  physicians  from  the  driver’s  seat 
in  terms  of  health  care  costs.  Although  strategies  such  as 
selective  physician  contracting  and  utilization  manage- 
ment may  dampen  the  degree  to  which  physician  over- 
supply accelerates  health  care  expenditures  in  the  future, 
an  overabundance  of  physicians  and  an  imbalanced  spe- 
cialty distribution  are  likely  to  continue  to  exert  infla- 
tionary pressures  on  the  health  care  system  without 
improving  access  to  care.  Moreover,  a tremendous 
amount  of  human  capital  and  public  resources  will  be 
squandered  in  training  young  physicians  for  specialties 
in  which  they  may  not  find  gainful  employment  and  pro- 
ductive practice.  Without  a significant  change  of  direc- 
tion, institutions  of  medical  education  in  California  may 
be  abdicating  their  responsibility  both  to  society  and  to 
the  individuals  they  train. 
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Changing  Nature  of  Physician  Licensure 

Implications  for  Medical  Education  in  California 

CATHERINE  M.  DOWER,  ]D;  CHRISTINE  M.  GRACNOLA;  and  LEONARD  |.  FINOCCHIO,  MPH,  San  Francisco,  California 

Recent  upheavals  within  health  care  delivery,  technological  advances,  and  changing  attitudes  among  con- 
sumers have  challenged  and  changed  health  professions  licensure.  At  the  same  time,  traditional  regulatory 
frameworks  remain  in  place.  Beginning  with  a comparison  of  California's  physician  regulation  with  other 
states,  we  explore  this  tension  between  established  regulatory  systems  and  emerging  reforms.  Current 
trends  in  regulatory  reform  across  the  United  States  and  in  California  include  efforts  to  standardize  practice 
requirements,  expand  scopes  of  practice  for  nonphysicians,  and  restructure  boards.  Because  of  these  trends, 
medical  educators  will  be  expected  to  prepare  physicians  to  practice  under  increased  scrutiny  and  expecta- 
tions of  accountability;  promote  interdisciplinary  education,  training,  and  practice;  and  step  up  the  efforts 
toward  uniformity  in  medical  education,  training,  and  practice. 

(Dower  CM,  Gragnola  CM,  Finocchio  LJ.  Changing  nature  of  physician  licensure — Implications  for  medical  education  in 
California.  West  | Med  1 998;  1 68A22-A27) 


Quasi-govemmental  “self-regulation”  of  the  health 
professions,  including  licensure  for  physicians,  has 
been  a largely  stable  enterprise  for  more  than  100  years. 
Recent  upheavals  within  health  care  delivery,  technolog- 
ical advances,  and  changing  attitudes  among  consumers 
have  challenged  and  changed  health  professions  licen- 
sure. At  the  same  time,  traditional  regulatory  frame- 
works remain  in  place.  The  tension  between  established 
regulatory  systems  and  calls  for  reform  will  have  signif- 
icant impact  on  all  aspects  of  the  medical  profession, 
including  how  physicians  are  educated. 

Physician  Regulation  in  California  Compared 
With  Other  States 

Traditionally,  the  regulation  of  health  professionals 
has  been  the  responsibility  of  individual  states,  so  the 
structures,  processes,  laws,  and  regulations  governing 
the  practice  of  health  care  vary  across  the  country.  The 
comparisons  and  contrasts  are  most  noteworthy  in  three 
regulatory  areas:  licensing  requirements,  professional 
scopes  of  practice,  and  disciplinary  action  taken  against 
those  who  violate  the  professional  standards  of  practice. 

Etifiy  to  Practice:  Initial  and  Relicensure 

All  states  condition  a license  to  practice  medicine 
upon  graduation  from  medical  school,  the  completion  of 
postgraduate  training,  passing  of  the  United  States 


Medical  Licensing  Examination,  payment  of  fees,  and 
approval  by  the  state  licensing  board.  In  terms  of  gener- 
al information  and  documents  required  for  initial  licen- 
sure, California  falls  within  the  majority  of  states  for 
about  half  of  the  categories  identified  by  the  Federation 
of  State  Medical  Boards  (FSMB),  requesting,  for  exam- 
ple, educational  and  medical  work  histories,  but  not 
requiring  information  about  training  or  licenses  in  other 
health  professions.  It  is  in  the  slight  majority  requiring  a 
specific  medical  school  curriculum. 

Unlike  most  states,  California  requires  specific,  out- 
lined, premedical  curriculum,  and  the  medical  board 
may,  at  its  discretion,  require  an  oral  examination  in  addi- 
tion to  the  written  examination.  California  also  sits  with 
the  minority  in  requiring  a birth  certificate  or  passport, 
original  documents  and  credentials,  and  fingerprints  and 
not  requiring  a list  of  all  hospital  staff  privileges  or  spe- 
cialty board  certifications  held. 

In  reviewing  the  applications  of  those  people  wishing 
to  practice  medicine,  most  states  consult  the  FSMB’s 
Board  Action  Data  Bank  for  disciplinary  actions  taken, 
although  less  than  half  query  the  National  Practitioner 
Data  Bank.  Along  with  most  other  states,  California 
checks  the  Physician  MasterFile  of  the  American 
Medical  Association,  the  Educational  Commission  for 
Foreign  Medical  Graduates,  and  state  medical  boards 
where  the  applicant  has  been  licensed.  And  like  most 
states,  California  does  not  consult  local  medical  soci- 
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ABBREVIATIONS  USED  IN  TEXT 

CNM  = certified  nurse  midwife 
FSMB  = Federation  of  State  Medical  Boards 
HMO  = health  maintenance  organization 
NP  = nurse  practitioner 


eties  or  specialty  boards.  California  differs  from  its  sis- 
ter states  by  consulting  the  US  Federal  Bureau  of 
Investigation.  California  is  also  different  in  declining  to 
check  the  data  files  of  hospitals  where  the  applicant 
holds  or  has  held  staff  privileges.' 

California  has  limited  requirements  for  physician 
license  renewal.  In  addition  to  paying  a fee,  the  renew- 
ing physician  need  only  sign  statements  verifying  the 
completion  of  continuing  medical  education  units  (a 
requirement  in  about  half  of  the  states),  regarding  delin- 
quent child  support  payments,  and  testifying  to  financial 
interest  in  medical  facilities  (California  Medical  Board, 
oral  communication,  May  1997).'  Most  other  states 
require  the  submission  of  additional  information  for 
license  re-registration,  such  as  disciplinary  actions  or 
sanctions  taken  by  any  licensing  board,  professional 
society,  or  hospital;  personal  drug  or  alcohol  abuse  or 
addictions;  loss  or  restriction  of  Drug  Enforcement 
Agency  registration;  liability  awards,  settlements,  or 
judgments  against  the  applicant;  or  the  conviction  of,  or 
guilty  or  nolo  contendere  pleas  to  felony  charges  against 
the  applicant.' 

Establishing  and  Evolving  Scopes  of  Practice 

Like  every  state  in  the  union,  California  affords  its 
licensed  physicians  a broad  “scope  of  practice”  in  its 
medical  practice  act.^  According  to  statutes  established 
by  state  legislatures,  physicians  with  unencumbered 
licenses  may  legally  provide  virtually  any  health-related 
care.  The  limitations  that  keep  most  physicians  from 
practicing  medicine  beyond  their  competency  and  spe- 
cialty are  found  elsewhere:  in  criminal  codes,  civil  case 
law,  institutional  or  employer  requirements  (for  exam- 
ple, admitting  privileges),  voluntary  private  specialty 
restrictions,  and  medical  ethics.  Although  expansive 
practice  acts  for  physicians  are  comparable  across  the 
country,  state  practice  acts  for  nonphysicians,  particular- 
ly where  they  overlap  with  those  of  physicians,  vary 
from  state  to  state. 

In  California,  as  in  other  states,  legislators  must  pass 
laws  recognizing  that  a particular  profession  will  be  reg- 
ulated in  the  state  and  defining  the  scope  of  practice 
authority  for  that  profession.  In  deciding  whether  a new 
profession  should  be  regulated  or  whether  the  practice 
authority  of  an  existing  profession  should  be  expanded, 
legislators  act  as  mediators  between  two  factions;  the 
profession  proposing  the  new  laws  and  the  profession 
with  the  existing  scope  of  practice  into  which  the  chal- 
lengers would  infringe.  Despite  legislators’  dissatisfac- 
tion with  this  role  and  some  forays  into  alternatives,  no 
state  has  comprehensively  changed  the  procedure. 


Disciplinary  Processes 

The  regulatory  system  is  also  responsible  for  di.sci- 
plining  licensees  who  do  not  meet  the  profession’s  stan- 
dards. How  boards  actually  investigate  and  discipline 
varies  tremendously  from  state  to  state  but,  because  of 
resource  and  legal  authority  constraints,  boards  tend  to 
be  reactive  rather  than  proactive. That  is,  boards  rely 
on  complaints — from  patients,  payers,  employers,  and 
peers — to  prompt  investigations  into  alleged  wrongdo- 
ing. Board  actions  then  range  from  dismissal  of  the  com- 
plaint to  fines,  diversion  programs,  and  suspension  or 
revocation  of  the  license. 

Board  effectiveness  at  identifying  and  disciplining 
incompetent  physicians  is  hard  to  determine.  In  1996, 
medical  boards  reported  disciplining  nearly  3,900  physi- 
cians in  the  country,  a slight  decrease  from  1995  activi- 
ty.^ This  number  represents  less  than  1%  of  the  nation’s 
half  million  physicians,  and  consumer  advocates  have 
raised  serious  concerns  that  substandard  care  is  going 
unnoticed  or  unsanctioned. Based  on  the  FSMB  data 
for  serious  disciplinary  action  each  year.  Public 
Citizen’s  Health  Research  Group  ranks  California’s 
medical  board  number  27  in  the  country.* 

Trends  in  Health  Professions  Regulation  and 
Their  Manifestation  in  California 

Consistent  with  its  century-old  state-based  tradition, 
health  professions  regulation  is  changing  with  varying 
speed  and  extent  from  state  to  state.  Despite  these  varia- 
tions, a number  of  trends  can  be  identified:  pressure  to 
standardize  practice  requirements,  expanded  scope  of 
practice  authority  for  nonphysicians,  reconsideration  of 
scope  of  practice  determination  processes,  restructured 
boards,  increased  disclosure  of  information  about 
licensees,  reformed  discipline  processes,  and  increased 
overlap  of  public  and  private  forms  of  credentialing. 

Pressure  to  Standardize  Practice  Requirements 

Medical  practice  requirements,  although  often  trivial, 
differ  enough  among  the  US  jurisdictions  that  practition- 
ers who  wish  to  move  to  another  state  and  continue  prac- 
ticing medicine  must  meet  the  new  state’s  requirements. 
To  neutralize  this  hurdle,  licensure  by  endorsement, 
whereby  one  state  recognizes  a medical  license  issued  to 
a practitioner  in  another  state  after  certain  criteria  are 
met,  has  developed.  However,  these  criteria  for  licensure 
by  endorsement  in  turn  vary  from  state  to  state.' 

Commentators  have  long  questioned  whether  differ- 
ent practice  acts  are  appropriate  for  health  care  across  the 
country.^  The  recent  expansion  of  interstate  health  care 
delivery  corporations  and  developments  in  telemedicine 
have  exacerbated  the  stresses  on  our  state-based  regula- 
tory system.  For  example,  when  using  technology  that 
crosses  political  boundaries,  the  system  is  immediately 
challenged  by  the  question,  “If  a physician  in  state  A pro- 
vides telemedical  care  to  a patient  in  state  B,  do  the  laws 
of  state  A or  of  state  B govern  the  provision  of  care?” 
Proposed  answers  include  “limited”  licenses,  individual 
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state  laws,  uniform  state  laws,  and  federal  legislation. 
California's  Telemedicine  Development  Act  of  1996'° 
sets  forth  guidelines  for  the  use  of  telemedicine  in  the 
state  regarding;  patient  consent,  patient  records,  scope  of 
practice,  and  provider  reimbursement.  Other  states  are 
passing  their  own,  individually  tailored  laws.  As  medi- 
cine grapples  with  the  specter  of  50  different  approaches, 
it  must  also  try  to  reconcile  the  differences  between  med- 
icine’s approach  to  regulating  “telehealth”  with  that  of 
other  professions,  such  as  nursing. 

Expanded  Scopes  of  Practice  for  Nonphysicians 

In  1995  more  than  300  laws  regarding  scopes  of  prac- 
tice and  reimbursement  for  nurses,  physician  assistants, 
optometrists,  and  chiropractors  were  enacted.  In  1996, 
more  than  200  bills  were  introduced  and  more  than  100 
laws  enacted  regarding  scope  of  practice  and  reimburse- 
ment issues  for  nonphysician  providers."  Most  of  the 
legislation  enacted  grants  prescriptive  authority,  inclu- 
sions in  definitions  of  primary  care  providers,  and  vari- 
ous reimbursement  entitlements.  Virtually  all  of  the  leg- 
islation increases  the  authority  of  nonphysicians  in  areas 
long  reserved  to  physicians. 

Nursing  saw  the  greatest  advancement  in  1996,  with 
82  new  laws  in  27  states  expanding  the  scopes  of  prac- 
tice, largely  for  advance  practice  registered  nurses  such 
as  nurse  practitioners  (NPs),  certified  nurse  midwives 
(CNMs),  and  certified  registered  nurse  anesthetists." 
Physician  assistants  have  received  expanded  authority  in 
10  states.  Optometrists,  pharmacists,  and  psychologists 
have  also  sought  scope-of-practice  changes. 

During  California’s  1996  legislative  session,  CNMs 
were  legally  authorized  to  perform  episiotomies  and 
NPs  were  authorized  to  furnish  controlled  substances 
and  devices  in  standardized  protocols.  California  also 
became  one  of  the  first  states  to  grant  optometrists  who 
meet  specified  education  and  training  requirements  the 
right  to  diagnose  and  treat  certain  eye  conditions,  includ- 
ing the  use  of  therapeutic  drugs."  During  the  1997  session, 
California  legislators  faced  additional  scope-of-practice 
issues  for  nonphysician  providers,  particularly  acupunc- 
turists and  other  alternative  health  care  providers,  as 
well  as  unlicensed  assistive  personnel. 

Reconsideration  of  the  Scope-of-Practice  Determination 
Processes 

The  current  process  for  deciding  these  requests  for 
expanded  scopes  of  practice  is  time-consuming  and 
expensive.  For  example,  in  the  four-year  battle  over 
expanded  practice  authority  for  California’s 
optometrists,  the  state’s  ophthalmologists  and 
optometrists  spent  $1.8  million  in  campaign  contribu- 
tions alone. Legislators  in  other  states  have  attempted 
to  look  for  alternative  methods  to  fairly  resolve  these 
disputes  between  professions.  When  Hawaii’s  psychia- 
trists opposed  the  state’s  psychologists’  request  for  pre- 
scriptive authority,  the  legislature  sent  the  issue  to  the 
Center  for  Alternative  Dispute  Resolution  where  a panel 
of  35  health  professions  representatives  agreed  to  a sin- 


gle text  document  for  the  legislators.'^  Under  opposition 
from  health  professional  organizations,  Oregon  legisla- 
tors considered  a bill  that  would  vest  an  oversight  board 
with  the  authority  to  resolve  scope-of-practice  disputes 
between  the  professions. To  date,  California  has  not 
experimented  with  alternatives  to  the  traditional  legisla- 
tive process. 

Restructured  Boards 

After  decades  of  effort,  public  members  on  state  reg- 
ulatory boards,  sometimes  called  the  “social  con- 
science” of  the  board,  are  not  unusual.'^"*  The 
California  medical  board  has  7 public  members  out  of  a 
total  board  of  19.'^  The  medical  board  of  Rhode  Island 
has  adopted  a 50:50  ratio  for  public  and  professional 
representation.  Despite  pressure  from  the  professional 
associations,  the  California  Board  of  Podiatric  Medicine 
has  taken  a national  lead  in  recommending  a public 
majority  on  its  board. Oregon’s  proposed  oversight 
board  noted  above  would  also  have  a majority  of  public 
members. Other  organizations,  such  as  the  Citizen 
Advocacy  Center,  endeavor  to  train  and  support  public 
members  and  their  professional  colleagues  so  that  they 
are  effective  in  their  positions. 

Increased  Disclosure  of  Information  About  Licensees 

In  addition  to  increasing  the  number  of  public  mem- 
bers on  regulatory  boards  in  response  to  the  demand  for 
public  accountability,  moves  have  been  made  to  increase 
the  information  boards  disclose.  At  issue  is  finding  a 
balance  between  the  public’s  desire  for  information 
about  physicians  and  the  profession’s  desire  to  keep 
potentially  negative  information  confidential.  After  a 
California  court  ruled  in  favor  of  a group  of  newspapers 
that  challenged  the  medical  board’s  policy,  information 
about  physicians  is  more  accessible  in  the  state. 
Massachusetts  has  gone  a few  steps  farther  in  imple- 
menting a physician  profile  service:  anyone  may  call  the 
board  to  obtain  a comprehensive  profile  about  any  state- 
licensed  physician,  including  specialty,  state  board  dis- 
ciplinary record,  and  malpractice  payment  data.^^  New 
York’s  medical  board  has  put  disciplinary  information 
on-line  for  easier  public  access;  legislators  in  Maryland 
and  California  have  considered  similar  bills  (Maryland 
House  Bill  1316  [1997],  and  California  Assembly  Bill 
103  [1997]).  As  state  legislators  and  lobbyists  debate 
these  issues,  a private  company  is  collecting  compre- 
hensive data  on  physicians  from  all  50  states  and  mak- 
ing them  available  on  the  internet. 

Reformed  Discipline  Processes 

Boards  play  a critical  role  in  minimizing  the  possibil- 
ity that  incompetent  physicians  are  practicing  by  investi- 
gating complaints  about  practitioners  who  have  alleged- 
ly acted  incompetently.  To  do  this  effectively,  boards 
need  timely  and  reliable  information  on  which  to  base 
their  investigations.  Although  many  complaints  come 
from  patients,  much  information  about  substandard  prac- 
titioners is  provided  by  peers,  colleagues,  and  employers. 
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For  these  reasons,  hospitals  must  report  to  the  state 
boards  (and  the  National  Practitioner  Data  Bank) 
adverse  actions  they  take  against  licensed  practitioners 
for  substandard  performance.  The  evidence  increasingly 
indicates  that  hospitals  are  grossly  underreporting  these 
actions,  thus  confounding  the  efforts  of  state  boards. 

I With  a case  that  is  unique  in  the  country  and  that  may 

I have  far-reaching  effects  on  this  and  related  topics,  the 
California  Supreme  Court  has  ruled  that  the  California 
medical  board  may  seek  and  obtain  peer  review  records 
held  by  hospitals,  health  maintenance  organizations 
I (HMOs),  and  other  health  care  entities.  These  peer 
review  records  had  long  been  confidential;  their  avail- 
ability will  mean  that  the  boards  may  have  additional 
ways  to  check  hospital  compliance  with  reporting 
requirements  for  adverse  actions  against  physicians. 

Increased  Overlap  of  Public  and  Private  Credentialing 

Dramatic  changes  in  health  delivery  structures,  particu- 
larly in  California  with  its  high  penetration  of  managed 
health  care,  have  affected  health  professions  regulation  in 
at  least  two  areas:  legislative  attention  to  regulate  managed 
care  and  the  development  of  private  credentialing  systems. 
Popular  “reining  in”  of  the  managed  care  market  was 
^ evident  in  California’s  1996  legislative  session  with  the 
! passage  of  several  consumer  protection  bills  such  as  the 
[ anti-”gag  clause”  bill  and  a bill  prohibiting  financial 
^ incentives  that  result  in  denied  or  limited  medical  care, 
j The  1997  agenda  included  disclosure  requirements  and 

I minimum  hospital  stays  after  mastectomies.  This  activ- 
ity has  provided  the  groundswell  of  support  for  any 
i consumer  protection  legislation.  It  also  has  affected 
health  professions  regulation  directly  when  managed 
care  regulation  overlaps  with  professional  regulation, 
i Such  is  the  case  as  California  legislators  have  consid- 
ered bills  that  would  allow  only  licensed  California 
physicians  (as  opposed  to  NPs,  HMO  managers,  or  out- 
of-state  physicians)  to  decide  whether  an  HMO  will 
cover  a particular  treatment  in  California  (California 
Assembly  Bill  823  [1997]). 

As  managed  care  organizations  strive  to  reduce  costs 
without  undercutting  quality,  selecting  among  a universe 
of  physicians  has  become  critical.  State  licenses  are 
generic,  guaranteeing  only  minimal  competence  and  not 
ranking  licensees  against  each  other.  In  their  quest  to 
find  meaningful  differences,  purchasers  and  providers 
have  nurtured  the  growth  of  “physician  profiling,”  a 
complex  private  credentialing  system  that  relies  on  data 
that  goes  beyond  test  scores  and  education  to  include 
cost-effectiveness  and  patient  outcomes.^^  Additionally, 
while  a few  state  regulatory  boards  are  discussing  the 
feasibility  of  moving  beyond  continuing  education 
requirements  toward  regular  demonstrations  of  contin- 
ued competence,  private  associations  and  private  spe- 
cialty boards  have  already  begun  implementing  such 
requirements  to  discriminate  among  licensed  practition- 
ers.^^ These  private  sector  developments  may  mean  that 
state  regulatory  boards  will  play  increasingly  tangential 
roles  in  the  new  system. 


Implications  for  Medical  Education  in  California 

Regulation  is  one  of  several  overlapping  systems 
through  which  patients  are  better  assured  that  the  health 
care  they  receive  will  be  safe.  By  preparing  practition- 
ers with  the  knowledge  and  skills  they  need,  education 
is  another  one  of  these  systems.  Regulation  and  educa- 
tion intersect  at  several  points:  academic  institutions 
produce  the  physicians  who  provide  care  and  who  sit  on 
the  medical  boards  that  write  the  regulations  that  set  the 
standards  that  educators  are  expected  to  instill  in  their 
students.  Regulatory  boards  have  been  called  “unacti- 
vated levers  to  reform  education. As  boards  reposition 
themselves  in  an  era  that  questions  their  effectiveness 
and  viability,  their  decisions  and  demands  may  well 
provoke  educational  institutions  to  respond.  At  the 
same  time,  academic  institutions  may  play  a more  direct 
role  in  regulation,  for  example,  by  providing  educators 
to  sit  on  the  medical  boards. 

As  the  laws  and  regulations  governing  medical  prac- 
tice evolve,  all  practitioners  will  be  expected  to  adapt  to, 
or  at  least  acknowledge,  the  changes.  Medical  educators 
are  well  positioned  to  prepare  practitioners  with  infor- 
mation about  general  trends  and  specific  details  for  prac- 
ticing and  participating  in  a regulatory  environment  that 
is  no  longer  isolated  or  controlled  exclusively  by  physi- 
cians. Based  on  the  above  discussion  of  regulatory 
trends,  medical  educators,  as  the  leaders  and  stewards  of 
tomorrow’s  medical  profession,  will  be  expected  to  pre- 
pare physicians  to  practice  under  increased  scrutiny  and 
expectations  of  accountability;  promote  interdiscipli- 
nary education,  training,  and  practice;  and  continue 
efforts  toward  uniformity  in  medical  education,  training, 
and  practice. 

Prepare  Physicians  to  Practice  Under  Increased 
Scrutiny  and  Expectations  of  Accountability 

Regulatory  developments,  along  with  changes  in 
health  care  delivery,  have  brought  an  unparalleled  era  of 
both  institutional  and  individual  accountability. 
Practitioners  are  under  scrutiny  by  the  public  and  pur- 
chasers for  cost-effectiveness,  appropriate  care,  patient 
satisfaction,  and  effective  health  outcomes.  Physicians 
practicing  in  such  environments  are  expected  to  use  evi- 
dence-based decision  making,  apply  complex  technolo- 
gies appropriately,  participate  in  peer  and  quality  review 
(both  clinical  and  financial),  and  respond  to  frequent 
requests  for  their  credentials. 

The  challenge  to  medical  educators  will  be  to  under- 
stand the  standards  by  which  their  graduates  will  be 
judged  in  practice  and  identify  the  means  to  incorporate 
them  into  curricula  and  clinical  training.  These  standards 
will  be  set  by  a number  of  different  entities,  ranging  from 
regulators  and  accreditors  to  private  credentialing  orga- 
nizations, managed  care  employers,  and  consumers. 
Consumers  in  particular  may  change  the  face  of  stan- 
dards-setting  by  becoming  regulatory  board  members, 
availing  themselves  of  more  user-friendly  complaint  sys- 
tems when  dissatisfied  with  a practitioner,  and  having 
access  to  the  boards’  records  to  choose  their  physicians. 
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At  times,  the  accountability  expectations  may  be  at 
odds.  Continuous  quality  improvement,  for  example, 
espoused  by  modem  health  care  entities,  promises  con- 
fidentiality to  encourage  reporting  of  every  potentially 
dangerous  or  adverse  incident.  These  tenets  run  counter 
to  reporting  laws  that  require  that  adverse  actions 
regarding  substandard  care  be  reported  directly  to  public 
agencies  and  the  recent  California  decision  regarding 
board  access  to  hospital  peer  review  records. 
Moreover,  the  expectations  will  expand  and  change  over 
the  years.  At  the  moment,  ensurance  of  a practitioner’s 
competence  years  after  initial  licensure  is  once  again  in 
the  spotlight,  and  debates  over  the  worthiness  of  contin- 
uing education  are  heating  up.'* 

Promote  Interdisciplinary  Education,  Training,  and 
Practice 

The  dramatic  changes  occurring  in  the  health  care 
industry  have  exacerbated  competition  among  health 
professionals,  particularly  among  professions  that  pro- 
vide the  same  or  similar  health  services  and  compete  for 
reimbursement  for  the  same  pool  of  resources.  These 
conflicts  promise  to  intensify  as  health  care  executives, 
purchasers,  and  policymakers  continue  to  wring  out 
excess  costs  and  struggle  to  maintain  or  improve  quality 
and  access.  Moreover,  legislative  trends  reveal  that  blur- 
ring the  historical  practice  line  between  medicine  and 
nonphysician  providers  is  increasingly  acceptable  and 
that  requesting  competing  professions  to  work  with  each 
other  and  with  third  parties  to  resolve  scope-of-practice 
disputes  may  not  be  unusual  in  the  future. 

Health  professions  schools  have  already  been  chal- 
lenged to  increase  interdisciplinary  training  as  a way  to 
develop  the  foundation  for  working  relationships  of  trust 
and  respect  among  physicians  and  other  practitioners  with 
whom  they  work  most  closely.  When  practice  competen- 
cies are  identical,  as  evidenced  by  legislated  practice  acts, 
medical  schools  and  training  programs,  together  with  those 
of  other  professions,  are  no  longer  restricted  to  training 
the  professions  separately.  Sharing  of  faculty,  cross-teach- 
ing, curricula  development,  and  course  listing  across 
departments  and  schools  are  just  a few  examples  of  the 
opportunities  available.  Educators  can  also  help  define  the 
broadest  arena  of  shared  practice,  not  the  narrowest,  that 
will  lead  to  innovative  and  long-term  collaborations — not 
only  in  education,  but  also  in  practice  and  regulation — 
that  best  protect  and  promote  the  public’s  health. 

Continue  Efforts  Toward  Uniformity  in  Medical  Educa- 
tion, Training,  and  Practice 

Recent  pressures  on  the  regulatory  system  for 
uniformity  across  the  states  are  only  the  latest  in  a long 
history.  Ninety  years  before  the  current  debates  were 
prompted  by  telemedicine  and  interstate  managed  care, 
the  Journal  of  the  American  Medical  Association  quot- 
ed George  H.  Simmons,  MD^*: 

Is  it  not  possible  that  we  have  been  making  mistakes 

in  the  past  through  lack  of  study  of  the  general  princi- 


ples on  which  such  legislation  should  be  based?  The 

desirability  of  uniformity  in  legislation  is  obvious,  and 

the  possibility  of  securing  it  cannot  be  denied. 

Although  on  the  medical  profession’s  agenda  for 
more  than  100  years,  state-based  regulation  has  ensured 
that  uniformity  remains  elusive. 

Over  the  same  century,  accredited  medical  schools 
and  residency  programs  have  worked  toward  uniformity 
by  pursuing  the  goal  of  producing  graduates  who  are 
prepared  to  take  a national  examination  and  to  fulfill  the 
requirements  of  any  state’s  licensing  board.  Medical 
education  appears  to  have  reconciled  the  benefits  of 
national  uniformity  while  preserving  organizational 
individuality  and  expertise;  as  such,  it  is  positioned  to 
act  as  a model  for  medical  regulation.  Medical  education 
may  also  take  a proactive  stance,  advocating  that  states 
abandon  the  status  quo  in  favor  of  more  effective  strate- 
gies to  deal  with  the  realities  of  medical  practice  across 
state  lines  through  telecommunications. 

Conclusion 

The  changes  in  health  care  are  pervasive;  even  self- 
regulation, long  an  exclusive  domain,  is  feeling  the  pres- 
sure to  reform.  Not  unlike  the  other  states,  California  is 
experimenting  with  a number  of  options,  including 
reforming  scopes  of  practice  authority,  restructuring 
boards,  and  increasing  physician  information  availabili- 
ty. The  inextricable  link  between  regulation  and  educa- 
tion will  demand  that  as  one  evolves,  so  must  the  other. 
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Overview  of  Graduate  Medical  Education 

Funding  Streams,  Policy  Problems,  and  Options  for  Reform 

JOHN  Q.  YOUNG,  MPP,  ond  JANET  M.  COFFMAN,  MPP,  San  Francisco,  California 


In  this  article,  we  examine  the  financing  mechanisms  for  graduate  medical  education  (GME)  in  the 
United  States.  In  so  doing,  we  identify  Medicare  as  the  single  largest  contributor  to  GME  and  the  most 
important  barrier  to  producing  a physician  workforce  that  is  appropriately  sized,  balanced,  and  skilled. 
Until  passage  of  the  1997  Budget  Reconciliation  Agreement,  the  structure  of  Medicare  payments  pro- 
moted overproduction  and  skewed  production  toward  training  specialists  in  tertiary  settings.  We  then 
examine  the  various  reform  proposals  put  forward  by  major  health  care  organizations  and  policy  bod- 
ies. These  organizations  generally  agree  on  seven  policy  objectives: 

• Remove  incentives  that  promote  expanded  resident  production; 

• Base  the  GME  subsidy  on  actual  costs  and  distribute  it  more  uniformly; 

• Focus  reductions  on  specialty  residency  positions; 

• Provide  GME  payments  for  training  provided  in  ambulatory,  community,  and  managed  care  sites; 

• Decouple  Medicare  GME  reimbursement  from  payments  to  health  maintenance  organizations 
for  patient  care; 

• Require  all  health  insurers  to  contribute  to  GME;  and 

• Ensure  that  reductions  in  the  GME  subsidy  do  not  reduce  access  to  care  for  low-income  persons. 

A myriad  of  different  mechanisms  for  achieving  these  objectives  have  been  recommended,  many  of 
which  could  be  melded  together  to  form  a comprehensive  approach  to  GME  reform.  The  prospects 
for  meaningful  GME  reform  are  dim  in  the  absence  of  broader  Medicare  reform.  The  costs  to  stake- 
holders are  too  concentrated  while  the  benefits  to  the  public  are  too  diffuse  for  GME  reform  to  stand 
alone.  But  the  political  imperative  to  deal  with  the  federal  budget's  short-term  deficit  and  Medicare's 
long-term  solvency  will  likely  create  an  opportunity  for  GME  reform.  An  addendum  has  been  added 
that  shows  how  the  1997  Budget  Reconciliation  Agreement  addresses  most  of  the  major  reform  ob- 
jectives identified  but  that  several  important  issues  remain  unresolved. 

(Young  JQ,  Coffman  JM.  Overview  of  graduate  medical  education — funding  streams,  policy  problems,  and  options  for 
reform.  West  J Med  1998;  168:428^36) 


There  are  growing  demands  for  change  in  health  care 
at  many  levels — individual  and  corporate,  public 
and  private.  With  the  failure  of  comprehensive  govern- 
ment reform,  the  problems  of  cost,  quality,  consumer 
satisfaction,  and  access  remain,  and  markets  are 
responding  with  their  own  remedies.  Competition 
between  and  among  providers,  health  plans,  and  pur- 
chasers has  unleashed  powerful  forces  that  are  rational- 
izing health  care. 

In  the  midst  of  this  radical  restructuring,  the  evidence 
suggests  that  the  nation’s  system  of  educating  and  train- 
ing current  and  future  physicians  continues  to  produce  a 
workforce  that  is  not  positioned  to  meet  the  demands  of 
the  emerging  health  care  system.  In  other  words,  a dis- 


connect exists  between  supply  and  demand.  Managed 
care  systems  seem  to  utilize  fewer  physicians  while  the 
production  of  physicians  has  and  continues  to  grow 
faster  than  the  population.  In  the  year  2000,  the  United 
States  is  projected  to  have  203  patient  care  physicians 
per  100,000  population,  but  the  generally  accepted 
requirements  range  for  that  year  will  only  be  145  to  185 
physicians  per  100,000.'  These  estimates  of  demand 
suggest  that,  within  the  decade,  the  supply  of  physicians 
will  reach  an  excess  of  10%  to  40%. 

This  growth  of  physician  supply  has  been  excessive- 
ly concentrated  in  the  specialties,  providing  further  evi- 
dence of  the  disconnect  between  supply  and  demand.  As 
a result,  the  proportion  of  physicians  practicing  as  gen- 
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ABBREVIATIONS  USED  IN  TEXT 

AAPCC  = adjusted  average  per  capita  cost 

COGME  = Council  on  Graduate  Medical  Education 

DME  = direct  medical  education 

FTE  = full-time  equivalent 

GME  = graduate  medical  education 

HCFA  = Health  Care  Financing  Administration 

HMO  = health  maintenance  organization 

IME  = indirect  medical  education 

IMG  = international  medical  graduate 

RRC  = residency  review  committee 

VA  = Department  of  Veterans  Affairs 


eralists  over  the  prior  three  decades  decreased  from  51% 
to  35%.^  Currently,  about  30%  of  those  who  complete 
residency  programs  begin  their  careers  as  a generalist, 
while  70%  begin  their  careers  as  a specialist.^  These 
trends  have  transpired  even  as  the  market  has  demanded 
fewer  specialists  and  more  generalists. 

The  disconnection  between  supply  and  requirements 
exists  in  part  because  the  mechanisms  of  governance 
and  financing  that  surround  graduate  medical  education 
(GME)  have  encouraged  educational  and  training  pro- 
grams to  produce  physicians  without  attention  to  health 
care  system  needs.  Policy  goals  and  incentives  must  be 
aligned  with  market  demands  to  encourage  a physician 
workforce  that  has  the  proper  size  (smaller),  mix 
(increased  primary  care  emphasis),  and  skill  or  type  of 
training  (ambulatory-based  with  attention  to  cost  reduc- 
tion, consumer  satisfaction,  outcomes,  and  psychosocial 
and  behavioral  dimensions  of  disease).  In  this  article,  we 
describe  the  major  methods  of  federal  funding  for  GME, 
the  incentives  and  problems  these  methods  create,  the 
major  policy  proposals  for  reforming  GME,  and  the 
kinds  of  reform  that  seem  likely  to  be  enacted. 

This  article  was  originally  submitted  in  December 
1996,  before  the  announcement  by  the  Health  Care 
Financing  Administration  (HCFA)  of  the  Medicare 
GME  demonstration  project  in  New  York  State  and  the 
passage  of  the  significant  Medicare  GME  reform  con- 
tained in  the  Budget  Reconciliation  Agreement  of 
August  1997  (Public  Law  105-83).  An  addendum  has 
been  added  that  summarizes  and  briefly  assesses  these 
recent  reforms. 

Overview  of  GME  Financing 

Medicare  is  the  largest  source  of  federal  funding  for 
medical  education.  In  the  mid-1960s.  Congress  created 
Medicaid  and  Medicare,  two  public  insurance  programs 
that  brought  about  a large  increase  in  the  demand  for 
medical  services.  With  this  increase  in  demand  grew 
concern  over  the  adequacy  of  physician  supply.  To  pro- 
mote the  training  of  physicians.  Medicare  assumed  par- 
tial responsibility  for  the  financing  of  graduate  medical 
education,  quickly  becoming  the  largest  single  source  of 
funding.  Until  1983,  Medicare  paid  for  these  programs 
on  a cost-reimbursement  basis. ^ With  the  enactment  of 


the  Consolidated  Omnibus  Budget  Reconciliation  Act  of 
1985,  Medicare  replaced  its  cost-based  funding  formula 
with  two  types  of  discrete  payments:  direct  medical  edu- 
cation (DME)  payments  and  indirect  medical  education 
(IME)  adjustments.  Direct  medical  education  payments 
are  intended  to  defray  the  costs  associated  with  program 
administration  and  salaries  for  residents  and  teaching 
personnel.  Indirect  medical  education  adjustments  are 
intended  to  cover  the  costs  associated  with  the  unneces- 
sary procedures  that  residents  order,  other  inefficiencies 
of  residents,  and  the  greater  morbidity  of  the  patients 
that  teaching  hospitals  tend  to  treat."* 

In  fiscal  year  1995,  Medicare  GME  payments  totaled 
$6.4  billion — $1.85  billion  went  to  DME  and  $4.55  bil- 
lion went  to  IME.  On  average,  a hospital  received 
$70,000  annually  in  DME  and  IME  payments  for  each 
resident  in  1993."*  However,  significant  variations  exist 
in  the  payments  that  each  hospital  receives,  because  the 
payment  formula  is  based  in  part  on  costs  incurred  by 
each  individual  hospital  in  1984.^  One  fourth  of  teaching 
hospitals  receive  less  than  $58,000  per  resident  whereas 
a fourth  receive  more  than  $102,000  per  resident  in  1993 
dollars."*  This  variation  probably  reflects  differences  in 
accounting  practices  and  historical  inefficiencies  rather 
than  tme  differences  in  the  costs  of  supporting  GME 
from  one  hospital  to  another.^ 

Medicare’s  payment  to  health  maintenance  organiza- 
tions (HMOs)  is  based  on  the  adjusted  average  per  capita 
cost  (AAPCC)  for  Medicare  beneficiaries  in  the  fee-for- 
service  sector.  Prior  to  the  enactment  of  the  1997  budget 
reconciliation  agreement,  Medicare  included  the  addi- 
tional payments  made  for  GME  in  the  fee-for-service 
sector  in  AAPCC  calculations.  The  Health  Care 
Financing  Administration  has  estimated  that  the 
AAPCC  included  $400  million  in  GME  payments.'* 
Other  sources  of  public  funding  for  medical  education 
include  Medicaid,  the  Department  of  Veterans  Affairs 
(VA),  the  Department  of  Defense,  and  the  Bureau  of 
Health  Professions.  Most  states  (48  of  50  states)  fund 
GME  through  their  Medicaid  programs  and  receive  fed- 
eral matching  funds  for  this  purpose.  The  VA  and  the 
Department  of  Defense  allocate  funds  to  their  own  med- 
ical facilities  that  sponsor  or  participate  in  residency  pro- 
grams. The  Bureau  of  Health  Professions  provides  grants 
to  medical  schools  for  program  development  and  finan- 
cial assistance  for  medical  students  and  residents.  These 
grants  are  for  specific  purposes  such  as  increasing  the 
number  of  underrepresented  minority  physicians,  increas- 
ing the  number  of  generalist  physicians,  and  improving 
physician  competence  in  meeting  particular  needs  such  as 
the  prevention  and  treatment  of  HIV/AIDS. 

The  total  amount  of  funding  provided  by  other  feder- 
al sources  is  much  less  than  Medicare  expenditures  for 
GME,  as  depicted  in  Table  1 . Medicare  expenditures  for 
GME  are  10  times  greater  than  VA  expenditures  for  this 
purpose  and  40  times  greater  than  the  Bureau  of  Health 
Professions’  budget  for  medical  education  programs.^-* 
Private  health  plans  do  not  contribute  directly  to 
GME.  Nonetheless,  revenue  from  private  insurers’  health 
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TABLE  1 .—Federal  Funding  for  Health  Professions  Education  by  Source  (in  order  of  magnitude  of  annual  expenditures) 

Source 

Purpose 

Ar)nual  Expenditures  (in  billions  of  dollars) 

Medicare 

A.  Direct  Medical  Education  (DME)  . . 

. . .Reimburses  teaching  hospitals  for  direct  costs  of  clinical  training 

DME:  $2.2 

B.  Indirect  Medical  Education  (IME)  . . 

for  health  professions,  mostly  physicians. 

. . .Reimburses  teaching  hospitals  for  indirect  costs  associated  with 

IME:  $4.3 

Medicaid 

operating  clinical  training  programs. 

. . .48  of  50  states  reimburse  direct  and  indirect  costs  of  clinical 

$1.0  (estimated) 

Department  of  Veterans  Affairs  (VA) .... 

training  for  physicians  and  other  health  professionals. 
. . .Pays  stipends  of  residents  training  in  VA  facilities. 

$0.90 

Department  of  Defense  (DoD)  

. . .Pays  stipends  of  residents  training  in  DoD  facilities. 

$0.30 

Health  Services  Resources  Admin 

. . .Provides  program  development  grants  to  primary  care  physician 

$0.28 

(title  VII,  title  VIII,  etc.) 

Total 

programs  as  well  as  nursing,  allied  health,  and  public  health 
education  programs. 

$8.98 

Note:  All  figures  are  for  FY  1995  except  Department  of  Defense  figures,  which  are  for  FY  1994,  and  Medicare  figures,  which  are  for  FY 1996. 

Sources:  Medicare:  institute  of  Medicine.  "On  Implementing  a National  Graduate  Medical  Education  Trust  Fund."  Washington,  DC:  National  Academy  Press,  1997;  Medicaid:  Plumb  D and  Henderson  T. 

"Medicaid  Funding  of  Graduate  Medical  Education:  A Survey  of  the  States."  Washington , D.C.:  Intergovernmental  Health  Policy  Project,  1995;  VA  and  HRSA:  Budget  of  the  U.S.  Govt.,  FY  1997;  DoD: 

Robert  Politizer,  BHPr,  personal  communicabon,  january  28, 1997. 

plans  for  patient  care  provided  by  residents  and  their 
sponsoring  institutions  constitutes  the  most  significant 
general  source  of  funds  for  GME.  In  the  past,  private 
health  plans  contributed  to  GME  indirectly  by  utilizing 
teaching  hospitals  and  paying  them  a higher  rate.  As  the 
HMOs  and  managed  care  carriers  utilize  the  less  expen- 
sive community  hospitals  and,  in  some  cases,  negotiate 
lower  reimbursement  rates  with  academic  health  centers, 
this  indirect  subsidy  has  begun  to  diminish.^ 

The  1997  Budget  Reconciliation  Act  will  bring  about 
substantial  changes  to  Medicare’s  funding  of  GME, 
which  are  briefly  described  in  the  addendum. 

Major  Policy  Problems  With  GME  Funding 
Mechanisms 

The  federal  medical  education  financing  structure  is 
complex  and  creates  a number  of  barriers  to  the  produc- 
tion of  an  appropriately  sized,  mixed,  and  skilled  physi- 
cian workforce.  Medicare  GME  has  been  the  major 
impediment  to  achieving  these  goals. 

Most  importantly,  the  structure  of  Medicare  GME 
payments  has  promoted  oversupply,  that  is,  the  exces- 
sive growth  in  residency  positions,  in  general,  and  inter- 
national medical  graduate  (IMG)  residents,  in  particular 
and  most  recently.  Until  passage  of  the  1997  budget  rec- 
onciliation agreement,  hospitals  received  payments  for 
each  additional  resident  hired.  No  cap  on  such  payments 
existed;  they  were  essentially  an  entitlement.  With  such 
an  entitlement  in  place,  hospitals  have  had  every  finan- 
cial incentive  to  expand,  without  limit,  the  size  and  num- 
ber of  their  residency  programs,  regardless  of  whether 
the  health  care  delivery  system  actually  needed  or 
demanded  such  expansion. 

In  addition.  Medicare’s  GME  funding  mechanisms 
have  established  incentives  that  skew  the  discipline  mix 


toward  the  specialties  and  the  skill  base  toward  the  ter- 
tiary (nonambulatory)  environment.  For  example. 
Medicare’s  method  of  financing  GME  creates  disincen- 
tives for  training  residents  in  nonhospital  ambulatory 
settings.’®  Until  passage  of  the  1997  budget  reconcilia- 
tion agreement.  Medicare  did  not  reimburse  residency 
programs  for  training  occurring  outside  of  the  acute  care 
hospital,  except  if  the  hospital  itself  incurred  the  costs  of 
the  ambulatory  program.  As  a consequence,  nonhospital 
ambulatory  care  sites  have  frequently  declined  to  partic- 
ipate in  GME  or  strictly  limited  the  number  of  residents 
for  whom  they  will  provide  clinical  training  opportuni- 
ties, which  in  turn  creates  a bias  toward  specialized 
training  in  tertiary  settings. 

In  an  effort  to  limit  the  growth  of  specialty  training,  the 
1985  federal  budget  directed  Medicare  to  reduce  DME 
payments  by  50%  for  residents  in  training  more  than  a 
year  beyond  the  minimum  number  of  years  of  training 
required  for  initial  board  eligibility.^  ” Effective  July  1, 
1995,  the  reduction  in  DME  payments  applies  to  all  train- 
ing beyond  minimum  requirements  for  board  eligibility  or 
five  years,  with  the  exception  of  training  in  geriatrics  and 
preventive  medicine.  The  initial  residency  period  is  limit- 
ed to  five  years  (codified  at  42  CFR  413.86[g]).  Despite 
these  modifications,  this  policy  still  provides  substantial 
support  for  many  specialty  training  programs. 

Moreover,  Medicare’s  policy  for  establishing  HMO 
rates  created  disincentives  for  training  physicians  in 
managed  care  settings,  an  important  practice  context  for 
future  physicians.  Until  passage  of  the  1997  budget  rec- 
onciliation agreement,  payments  for  GME  were  includ- 
ed in  the  AAPCC  formula  HCFA  used  to  set  HMO  rates. 
Yet,  HMOs  were  under  no  contractual  obligation  to  use 
these  funds  for  GME.  Thus,  HMOs  that  chose  to  operate 
a residency  program  could  find  themselves  at  a compet- 
itive disadvantage  if  other  Medicare  risk  contractors  in 
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their  markets  chose  to  use  these  funds  for  other  purpos- 
es, such  as  advertising.'^ 

Finally,  Medicare’s  method  of  reimbursing  GME  pro- 
grams based  on  their  1984  costs  rewards  programs  that 
had  higher  costs  at  that  time,  regardless  of  whether  those 
higher  costs  resulted  from  program  inefficiencies  or 
externalities  such  as  higher-than-average  property  val- 
ues or  wage  costs  for  nonresident  labor.^-^ 

Reforming  Federal  GME  Policy 

Congress,  the  Clinton  Administration,  and  organiza- 
tions concerned  with  have  identified  seven 

major  objectives  for  the  reform  of  federal  policy. 

• Remove  incentives  that  promote  expanded  resi- 
dent production; 

• Base  the  GME  subsidy  on  actual  costs  and  dis- 
tribute it  more  uniformly; 

• Focus  reductions  on  specialty  residency  posi- 
tions; 

• Provide  GME  payments  for  training  provided  in 
ambulatory,  community,  and  managed  care  sites; 

• Decouple  Medicare  GME  reimbursement  from 
payments  to  HMOs  for  patient  care; 

• Require  all  health  insurers  to  contribute  to  GME; 
and 

• Ensure  that  reductions  in  the  GME  subsidy  do 
not  reduce  access  to  care  for  low-income  persons. 

In  the  following  sections,  we  describe  major  policy 
options  that  have  been  proposed  for  addressing  each  of 
these  objectives  problems.  Most  recommendations 
address  Medicare  GME  because  it  is  the  largest  source  of 
federal  funding  for  medical  education.  Eor  the  most  part, 
these  approaches  are  not  mutually  exclusive.  Indeed,  the 
best  policy  may  well  combine  a variety  of  strategies. 

Remove  Incentives  That  Promote  Expanded 
Resident  Production 

Research  predicts  a future  oversupply  of  physicians 
if  production  continues  at  current  levels.  The  existence 
of  excess  physicians  implies  the  inefficient  deployment 
of  scarce  public  resources  because  government 
resources  are  dedicated  to  training  physicians  who  are 
not  needed.  Moreover,  the  government  subsidy  per  res- 
ident may  be  larger  than  necessary.  Therefore,  most 
advocates  for  federal  GME  policy  reform  believe  that 
society  will  benefit  if  these  resources  are  reduced  or 
redirected  to  alternative  purposes. 

Graduate  medical  education  reform  advocates  are 
especially  concerned  about  the  open-ended  entitlement 
contained  in  the  current  GME  subsidy.  This  entitlement 
provides  an  incentive  for  residency  programs  to  expand 
without  consideration  of  whether  there  is  a need  for 
additional  physicians.  Proposals  for  removing  these 
incentives  can  be  grouped  into  two  categories:  those  that 
seek  to  contain  and  redirect  Medicare  GME  expendi- 
tures, and  those  that  also  seek  to  limit  the  number  of  res- 
idency positions  funded  by  Medicare. 


Approaches  to  containing  and  redirecting  Medicare 
GME  expenditures,.  Proposals  for  containing  Medicare 
GME  expenditures  include  (1)  capping  GME  expendi- 
tures^ and  (2)  changing  payment  formulas.  The  first 
approach  ends  the  current  open-ended  entitlement  by 
limiting  the  aggregate  amount  of  the  subsidy:  as  the 
aggregate  number  of  residents  increases,  the  per-resident 
subsidy  decrea.ses.  It  eliminates  the  inefficiency  of  the 
entitlement,  but  not  the  inefficiency  of  too  large  an 
aggregate  subsidy. 

The  second  option  takes  many  shapes  and  forms. 
Examples  include  using  a three-year  rolling  average  of 
the  number  of  full-time-equivalent  (FTE)  residents  to 
calculate  DME  and  IME'^  and  basing  IME  payments  on 
a combination  of  current  and  historical  data.^  Both  of 
these  proposals  lessen  the  financial  incentive  to  add  res- 
idents. But  neither  completely  eliminate  this  incentive, 
nor  do  they  reduce  the  subsidy  to  an  amount  that  reflects 
actual  costs. 

Cap  the  number  of  subsidized  positions.  Some  policy 
and  professional  bodies  believe  that  reforms  must  go 
beyond  containing  and  redirecting  the  GME  subsidy  to 
regulating  the  number  of  subsidized  residency  posi- 
tions.The  basic  argument  has  been  that  oversupply 
causes  health  costs  to  increase.  However,  this  assump- 
tion is  far  from  clear.  The  economics  literature  suggests 
that  oversupply  has  caused  only  a small  increase  in 
health  costs  in  the  fee-for-service  context. In  the 
managed  care  context,  oversupply  may  even  cause 
health  costs  to  decline. 

Three  basic  approaches  to  regulating  supply  exist: 
Cap  the  number  of  residents  who  receive  the  subsidy 
through  vouchers'^;  cap  the  number  of  residency  posi- 
tions that  receive  the  subsidy^- and  cap  the  total 
number  of  residency  positions  for  which  Medicare  pays 
on  a per  hospital  basis,  but  continue  using  the  current 
Medicare  GME  formula.'^ 

Vouchers  represent  the  most  administratively  simple 
approach.  Once  the  question  of  who  receives  vouchers 
has  been  resolved,  the  allocation  of  vouchers  could  be 
superimposed  on  the  existing  National  Resident  Matching 
Program  with  relative  ease.'^  The  voucher  approach 
potentially  creates  a competitive  environment  in  which 
residency  programs  would  have  to  continually  adjust  to 
new  market  realities  in  order  to  attract  medical  school 
graduates. 

Deciding  which  residents  will  receive  a voucher  is 
not  a simple  matter.  Some  think  that  graduating  from  a 
US  medical  school  ought  to  be  a sufficient  signal  of 
merit,  but  it  is  unclear  whether  this  criterion  would  with- 
stand legal  challenge  if  the  result  were  the  elimination  of 
GME  funding  for  the  two  thirds  of  IMGs  who  are  US 
citizens  or  permanent  residents. A Council  on 
Graduate  Medical  Education  (COGME)  work  group 
proposed  using  scores  on  the  US  Medical  Licensure 
Examination,  but  other  COGME  members  objected  that 
the  test  was  not  a valid  measure  of  merit  and  promise  as 
a physician  and  expressed  concern  that  its  use  might 
leave  US  medical  graduates  without  vouchers. 
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Some  argue  that  medical  students  are  in  the  best  posi- 
tion to  make  such  judgments  because  their  future  careers 
and  earning  potential  are  most  directly  affected  by  these 
decisions.  However,  critics  question  whether  reliable 
and  valid  measures  of  merit  exist  by  which  to  ration  the 
vouchers;  the  start-up  costs  of  a residency  program  are 
prohibitive  enough  to  create  barriers  to  entry  and  impede 
competition  between  programs;  medical  students  have 
the  ability  to  discriminate  on  the  basis  of  quality;  and  the 
voucher  program  will  introduce  instability  into  residen- 
cy programs  and  undermine  educational  quality.  If  a pro- 
gram has  one  bad  recruiting  year,  it  may  be  forced  to 
continue  without  a full  complement,  imposing  substan- 
tial disruption  on  the  training  of  those  residents  who  are 
in  the  midst  of  that  program’s  training. 

The  program-based  approach  relies  on  a public  body 
to  award  the  subsidy  to  the  required  number  of  residen- 
cy programs,  using  quality  among  other  factors  as  a cri- 
terion. The  specific  public  body  charged  with  this 
assignment  varies  across  proposals,  including  a congres- 
sionally  appointed  national  allocation  board  and  resi- 
dency review  committees  (RRCs),®  a nonpartisan,  public 
commission  and  RRCs,'*  '^  and  regional  consortia.^® 

The  program-based  approach  may  provide  a better 
guarantee  of  quality  to  the  extent  that  “experts”  are  bet- 
ter judges  of  quality  than  are  medical  students.  However, 
a number  of  drawbacks  do  exist.  First,  the  use  of  cen- 
tralized mechanisms  to  determine  requirements  and  then 
ration  the  subsidy  will  entail  substantial  start-up  and 
administrative  costs.  The  information  costs  involved  in 
discriminating  between  programs  based  on  quality  are 
potentially  high  because  to  date  little  research  has  been 
done  to  identify  valid  and  reliable  outcome  measures  of 
program  quality.  Second,  the  political  costs  of  central- 
ized closure  decisions  are  high  and  run  against 
American  distrust  of  government-guided  rationing.  A 
consortia-based  approach  may  be  more  feasible  than 
relying  on  a national  body  such  as  RRCs  because  agree- 
ment would  be  required  only  on  a regional  level.  But 
even  at  this  level,  efficient  decisions  by  centralized  bod- 
ies will  be  impeded  by  pressures  from  consortia  mem- 
bers to  preserve  programs  that  meet  institutional  needs 
regardless  of  their  contributions  to  society. 

Base  the  GME  Subsidy  on  Actual  Costs  and  Distribute  It 
More  Uniformly 

A related  set  of  questions  has  arisen  concerning  appro- 
priate aggregate  GME  expenditures  and  distribution  of 
GME  payments  across  teaching  institutions.  Ideally, 
aggregate  expenditures  and  distribution  mechanisms 
should  be  based  on  the  resources  necessary  to  efficiently 
provide  GME.  Two  basic  approaches  have  been  proposed: 

• Reduce  DME  and  IME  subsidies  to  efficient 
amounts; 

• Uniform  payment  of  DME  at  a level  lower  than 
the  current  average. 

The  first  option  faces  the  least  political  resistance  and 
does  make  the  subsidy  more  efficient.  Examples  of  this 


approach  include  proposals  to  reduce  the  IME  adjust- 
ment percentage  to  a level  that  more  accurately  reflects 
actual  indirect  costs  that  can  be  attributed  to  the  furnish- 
ing of  care  to  Medicare  beneficiaries  in  teaching  hospi- 
tals.^" However,  it  leaves  in  place  a GME  formula  that 
contains  enormous  and  illogical  discrepancies  in  the  per- 
resident  DME  subsidy  paid  to  programs. 

The  second  option  corrects  for  these  discrepancies 
by  allowing  for  differences  in  DME  payments  only 
based  on  reasonable  factors  such  as  regional  variation 
in  cost  of  living.  Both  approaches  could  change  the 
average  DME  and  IME  payments  so  that  they  reflect  the 
actual  costs  associated  with  training  residents. 
However,  both  approaches  in  isolation  fail  to  correct 
one  of  the  central  problems  with  the  current  subsidy: 
the  incentive  to  produce  physicians  without  attention  to 
health  system  needs. 

Focus  Reductions  on  Specialty  Residency  Positions 

As  mentioned  earlier,  most  groups  have  accepted 
estimates  of  demand  for  physicians  that  fall  within  the  i 
requirement  bands  proposed  by  COGME.  These  bands  { 
project  a demand  in  the  year  2000  between  60  and  80  ji 
per  100,000  for  generalists  and  85  to  105  for  special-  I 
ists.'  The  current  supply  of  generalists  falls  within  the  j 
lower  end  of  the  band,  and  for  that  reason  there  is  dis-  | 
agreement  as  to  whether  there  is  a moderate  undersup-  ; 
ply  of  generalists.  On  the  other  hand,  specialists  are  ‘ 
clearly  in  substantial  excess.  If  current  trends  continue,  I 
COGME  predicts  125,000  excess  specialists  by  the  end  i 
of  the  decade.'  ; 

Most  groups  agree  that  the  current  mix  of  30%  gen-  1 
eralists  and  70%  specialists  among  residents  must  move 
closer  to  50%.  Two  basic  approaches  to  the  specialty-  ■ 
mix  issue  are  apparent.  One  approach  seeks  to  change 
the  mix  by  reducing  the  number  of  GME  positions  for 
specialists  while  holding  the  number  of  generalist  posi- 
tions constant.  The  other  implicitly  assumes  that  an  , 
absolute  shortage  of  generalist  physicians  exists  and  | 

proposes  changing  the  mix  by  both  reducing  the  number  | 

of  specialists  and  increasing  the  generalist  residency 
positions.  Proposals  include  the  following; 

• Up-weight  payments  for  generalist  residency 
positions  and/or  further  down-weight  payments 
for  specialist  residency  positions. 

• Authorize  a congressionally  appointed  adviso- 
ry body  or  regional  consortium  to  establish  the 
mix  (and  the  overall  number)  of  residency 
positions. 

Those  who  believe  that  an  imbalance  of  generalists 
and  specialists  creates  inefficiencies  that  will  not  be  cor- 
rected by  the  market  support  the  second  option. 
However,  strong  arguments  exist  that  such  an  imbalance 
does  not  currently  create  inefficiencies,  since  the  United 
States  does  not  have  an  aggregate  shortage  of  general- 
ists. Even  if  one  believes  that  the  imbalance  is  ineffi- 
cient, government  intervention  may  not  be  necessary, 
since  market  forces  are  correcting  this  imbalance. 
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Provide  GME  Payments  for  Training  Provided  in  Ambu- 
latory, Community,  and  Managed  Care  Sites 

Over  the  past  decade,  the  amount  of  health  care  ser- 
vices delivered  in  ambulatory  settings  has  increased  dra- 
matically. Several  forces  have  promoted  this  shift.'** 
Prospective  reimbursement  of  hospitals  has  given  hospi- 
tals a powerful  incentive  to  reduce  lengths  of  stay. 
Furthermore,  new  technologies  have  made  many  proce- 
dures that  once  required  hospitalization  performable  on 
an  outpatient  basis.  Moreover,  the  pressures  to  reduce 
costs  have  made  the  less  expensive  ambulatory  setting 
more  appealing.  The  movement  of  care  to  nonhospital 
settings  necessitates  expansion  of  clinical  training  in 
these  settings. 

To  promote  training  in  ambulatory  and  managed  care 
sites,  several  proposals  have  been  advanced: 

• Allow  GME  payments  to  follow  each  resident  to 
any  training  location,  regardless  of  the  entity 
sponsoring  the  residency  program  and  the  setting 
in  which  training  takes  place. This 
reform  would  enable  ambulatory-based  residen- 
cy programs  in  community  or  managed  care  sites 
to  receive  GME  support  directly  from  Medicare. 

• Require  that  25%  of  residency  training  for  most 
specialties  take  place  in  community,  ambulatory, 
or  managed  care-based  settings,  as  a condition 
for  receipt  of  Medicare  GME  payments  or  even 
as  a condition  of  accreditation.'* 

Decouple  GME  Reimbursement  From  HMO  Payments 

Teaching  hospitals  have  been  especially  critical  of 
Medicare’s  policies  regarding  GME  payments  associat- 
ed with  beneficiaries  enrolled  in  HMOs.  Historically,  the 
AAPCC  formula — the  formula  HCFA  uses  to  calculate 
Medicare  HMO  capitation  rates — incorporated  histori- 
cal Medicare  expenditures  in  a given  market  inclusive  of 
GME  expenditures.  Medicare  did  not  require  HMOs  to 
use  that  fraction  of  their  capitation  payments  derived 
from  historical  GME  expenditures  to  subsidize  GME. 
Teaching  hospitals  alleged  that  Medicare  HMOs  were 
diverting  some  enrollees  from  teaching  hospitals  and, 
when  enrollees  were  admitted  to  teaching  hospitals, 
were  failing  to  compensate  them  for  GME  costs. ^ 
Most  GME  reform  advocates  have  recommended  that 
this  situation  be  remedied  by  revising  the  AAPCC  to 
exclude  historical  GME  costs  and,  instead,  reimbursing 
teaching  hospitals  for  GME  directly  based  on  utilization 
by  Medicare  HMO  enrollees.^  '^”'^  '*  '^ 

Require  All  Health  Insurers  to  Contribute  to  GME 

Currently,  Medicare  provides  the  major  explicit  sub- 
sidy of  GME.  As  discussed  earlier,  private  health  plans, 
purchasers,  and  patients  do  not  contribute  directly  to 
GME,  and  their  indirect  subsidy  has  begun  to  diminish. 
Yet,  these  private  entities  all  benefit  from  an  appropriate- 
ly trained  physician  workforce.  As  a result,  a number  of 
groups  have  proposed  that  GME  be  financed  through  an 
all-payer  fund.^-^  '^'®  '*”^"  All  health  insurance  plans,  pub- 


lic and  private,  would  contribute  to  this  fund,  potentially 
by  way  of  a uniform  insurance  premium  tax.  This  pro- 
posal would  force  private  health  plans  to  share  in  the 
responsibility  of  supporting  GME.  Because  non-Medicare 
health  plans  would  relieve  Medicare  of  a substantial  por- 
tion of  its  financial  obligation,  proposals  also  include  rec- 
ommendations on  how  these  freed-up  Medicare  GME 
funds  may  be  spent,  such  as  enhancing  existing  subsidies 
for  uncompensated  care.  An  open  question  is  whether  this 
fund  would  include  the  public  resources  spent  on  GME  by 
the  VA,  Department  of  Defense,  and  Medicaid.  While  the 
all-payer  fund  makes  considerable  sense  from  an  equity 
perspective,  it  faces  stiff  political  opposition.  Health  care 
plans  and  payers  will  oppose  the  premium  tax  because  it 
increases  their  costs. 

Ensure  That  Reductions  in  the  GME  Subsidy  Do  Not  Re- 
duce Access  to  Care  for  Low-Income  Persons 

Teaching  hospitals  rely  on  residents  and,  more  impor- 
tantly, on  the  federal  GME  subsidy  that  accompanies  the 
residents  to  finance  health  care  to  uninsured,  underin- 
sured, and  low-income  people  who  have  limited  access 
to  health  care  services.  Reducing  the  number  of  IMGs, 
federally  subsidized  residency  positions,  or  GME  pay- 
ments to  teaching  hospitals  may  reduce  access  to  health 
care  for  low-income  people.  The  impact  of  such  propos- 
als is  likely  to  be  most  pronounced  at  teaching  hospitals 
with  a large  number  of  IMG  residents.  One  study  found 
that  77  of  the  688  hospitals  serving  as  principal  teaching 
sites  for  programs  in  one  of  the  six  core  specialties — 
internal  medicine,  family  practice,  obstetrics  and  gyne- 
cology, surgery,  pediatrics,  and  psychiatry — in  the 
United  States  are  IMG-dependent  (that  is,  50%  or  more 
of  the  residents  in  at  least  3 programs  were  IMGs)  and 
provide  significant  amounts  of  hospital  care  to  the  poor 
(that  is,  at  least  20%  of  the  patients  served  are  uninsured 
or  receiving  public  assistance).^"  It  is  believed  that  the 
GME  subsidy  allows  these  hospitals  to  hire  IMGs  and 
thereby  provide  care  to  the  poor  as  a joint  product  along 
with  the  training  and  research.  Across-the-board  cuts  in 
the  GME  subsidy  may  lead  teaching  hospitals  to  reduce 
the  amount  of  indigent  care  they  provide. 

A number  of  policy  proposals  have  been  proposed  to 
address  this  concern: 

• Expand  the  National  Health  Service  Corps  to  fill 
the  service  gaps  created  by  the  reductions  in  the 
GME  subsidy  and  residency  programs. 

• Provide  transitional  funding  to  hospitals  that 
agree  to  cease  their  residency  program  altogeth- 
er or  replacement  funding  for  those  hospitals  that 
provide  a disproportionate  share  of  health  care  to 
the  poor.  The  recent  HCFA  waiver  for  New  York 
State  and  the  1997  budget  agreement  provides 
transitional  assistance. 

• Expand  production  of  midlevel  practitioners  so 
that  hospitals  can  lower  their  costs  and  maintain 
(or  even  increase)  the  care  they  provide  to  indi- 
gent persons  by  substituting  mid-level  practi- 
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tioners  for  physicians.'*  '^ 

• Enact  universal  health  insurance  coverage. 

The  most  efficient  means  for  ensuring  access  to  care 
for  all  Americans  would  be  the  enactment  of  universal 
health  insurance  coverage,  or  at  least  the  establishment 
of  a health  insurance  subsidy  for  low-income  persons 
who  do  not  qualify  for  assistance  under  existing  pro- 
grams. However,  enacting  anything  beyond  incremental 
reforms  seems  unlikely  in  the  current  political  climate. 
In  the  absence  of  universal  access  to  health  insurance, 
subsidizing  health  care  institutions  and  health  profes- 
sionals who  serve  the  uninsured  remains  essential. 

Conclusion 

Today’s  physician  workforce  is  oversupplied,  unbal- 
anced, and  trained  in  inappropriate  settings.  Current  fed- 
eral GME  policies  contribute  to  these  problems.  To  pre- 
pare the  physician  workforce  for  practice  in  the  context 
of  integrated  delivery  systems  that  manage  care,  many 
organizations  and  some  government  officials  have 
called  for  reform  of  these  policies.  Although  specific 
recommendations  vary,  these  organizations  generally 
agree  on  the  seven  policy  objectives  enumerated  in  the 
preceding  section. 

As  the  preceding  section  illustrates,  a myriad  differ- 
ent mechanisms  for  achieving  these  objectives  have 
been  recommended,  many  of  which  could  be  melded 
together  to  form  a comprehensive  approach  to  GME 
reform.  However,  prospects  for  meaningful  GME 
reform  are  dim  in  the  absence  of  broader  Medicare 
reforms.  The  financial  costs  and  dislocation  of  reform 
for  the  status  quo’s  stakeholders  are  too  massive  and 
concentrated  while  the  benefits  of  reform  for  the  broad- 
er public  are  too  diffused  for  reform  to  gamer  enough 
political  momentum.  The  prominence  of  New  York’s 
congressional  delegation  in  the  power  structure  of 
Congress  makes  GME  reform  on  its  own  even  less  like- 
ly because  New  York  State’s  teaching  hospitals  rely  on 
large  GME  subsidies  to  provide  indigent  care  and  sup- 
port large  residency  programs. 

However,  the  “counterforce”  that  does  have  the 
power  to  drive  GME  reform  appears  to  be  the  continu- 
ing political  imperative  to  deal  with  the  federal  budget’s 
short-term  deficit  and  Medicare’s  long-term  fiscal  sol- 
vency, or  as  some  say,  the  “baby  boomers’  problem.”  In 
this  context,  the  need  to  reduce  aggregate  Medicare 
expenditures  provides  a powerful  incentive  to  trim 
Medicare  expenditures  for  GME.  The  necessity  to  trim 
Medicare  expenditures  will  undoubtedly  create  an 
opportunity  for  removing  the  current  incentives  to  over- 
produce residents.  Moreover,  general  awareness  of  the 
need  to  maintain  primary  care  production  capacity  of  the 
country  will  make  it  likely  that  reductions  will  be 
focused  on  specialists  and  that  GME  payments  will  be 
expanded  to  ambulatory  contexts.  On  the  other  hand, 
substantial  opposition  to  premium  taxes  by  insurance 
companies  and  ideologues  will  make  the  creation  of  an 
all-payer  fund  less  likely. 


Addendum 

Since  this  article  was  originally  submitted,  two  sig- 
nificant developments  have  taken  place  with  respect  to 
graduate  medical  education.  In  February  1997,  HCFA 
announced  a demonstration  project  in  New  York  that 
embodies  some  of  the  most  important  changes  described 
above.  In  August  1997,  President  Clinton  signed  into 
law  budget  reconciliation  legislation  (Public  Law  105- 
83)  that  enacted  substantial  and  far-reaching  changes  in 
Medicare’s  GME  subsidy.  A brief  description  and  dis- 
cussion of  both  developments  follows. 

New  York’s  GME  Reforms 

In  February  1997,  the  HCFA  announced  a Medicare 
GME  demonstration  project  in  New  York  State.  Under 
this  demonstration  project,  teaching  hospitals  in  New 
York  State  that  agree  to  downsize  their  residency  pro- 
grams over  the  next  five  years  will  have  GME  payments 
reduced  more  slowly  than  the  actual  cuts  in  residency 
positions.  Teaching  hospitals  can  then  use  these  funds  to 
develop  alternative  arrangements  for  meeting  patient 
care  needs,  such  as  hiring  teams  of  physicians  and 
midlevel  practitioners.  To  participate  in  the  demonstra- 
tion project,  teaching  hospitals  must  agree  to  reduce  res- 
idency positions  by  25%,  or  by  20%  if  they  agree  to 
simultaneously  increase  the  fraction  of  generalist  posi- 
tions. If  implemented  as  planned,  the  project  will  save 
$300  million  in  Medicare  GME  expenditures  over  its 
five-year  course.** 

HCFA’s  New  York  State  GME  demonstration  project 
complements  changes  made  in  New  York  State  GME 
policies  in  1996.  Total  state  expenditures  for  GME 
(Medicaid  and  an  assessment  on  private  payers)  were 
reduced  20%  from  $1.8  to  $1.4  billion.  In  addition,  a 
$54-million  pool  was  established  to  provide  financial 
incentives  for  reducing  the  total  number  of  residents 
trained  and  increasing  training  in  primary  care  disci- 
plines, ambulatory  sites,  and  underserved  areas.*"* 

1997  Budget  Reconciliation  Agreement 

The  1997  Budget  Reconciliation  Agreement  enacted 
significant  changes  to  Medicare’s  subsidy  of  GME.  The 
agreement  includes  the  following  elements  consistent 
with  the  GME  policy  reform  objectives  articulated 
above; 

• Removes  incentives  to  expand  resident  produc- 
tion. DME  and  IME  payments  are  based  on  the 
average  number  of  FTE  residents  on  duty  during 
the  current  year  and  the  two  preceding  years 
(that  is,  a rolling  average).  This  provision 
encourages  downsizing  by  continuing  to  provide 
a subsidy  for  eliminated  positions,  albeit  partial 
and  temporary,  and  mitigates  the  financial 
rewards  of  expanding  residency  programs.  The 
agreement  caps  the  total  number  of  positions  in 
each  teaching  hospital  eligible  for  Medicare 
DME  and  IME  reimbursement  at  the  number  of 
FTE  residents  on  duty  as  of  December  31,  1996. 
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This  provision  will  discourage  the  expansion  of 
residency  programs.  It  authorizes  HCFA  to 
establish  a demonstration  project  to  test  the  via- 
bility of  GME  consortia  as  a mechanism  for 
aligning  GME  with  market  demand  for  physi- 
cians (for  example,  reducing  the  number  trained, 
improving  specialty  distribution,  expanding 
training  in  nonhospital  sites). 

• Reduces  GME  subsidy.  Reduces  the  IME  pay- 
ments that  hospitals  receive  by  roughly  25% 
over  five  years.  A cap  on  the  ratio  of  residents  to 
beds  used  to  calculate  a hospital’s  IME  payments 
will  prevent  teaching  hospitals  that  close  beds 
from  reaping  additional  IME  payments.  This 
reduction  probably  still  leaves  the  subsidy  at  a 
higher  level  than  actual  costs. 

• Provides  funding  for  training  in  nonhospital 
sites.  Authorizes  HCEA  to  reimburse  federally 
qualified  health  centers,  rural  health  clinics, 
managed  care  organizations,  and  other  nonhospi- 
tal providers  for  DME.  Allows  teaching  hospi- 
tals to  include  time  residents  spend  in  any  outpa- 
tient setting  in  which  the  teaching  hospital  bears 
all  or  substantially  all  the  costs  of  training  in 
determining  the  number  of  FTE  residents  for 
which  IME  may  be  claimed. 

• Decouples  GME  reimbursement  from  HMO  pay- 
ments. Revises  the  AAPCC  to  exclude  historical 
expenditures  for  GME.  Beginning  in  1998,  IME 
payments  will  be  made  directly  to  teaching  hos- 
pitals. Direct  payment  of  DME  to  teaching  hos- 
pitals and  eligible  nonhospital  providers  will  be 
phased  in  over  five  years.  For  both  DME  and 
IME,  Medicare  payments  to  individual  teaching 
hospitals  will  be  based  on  utilization  by 
Medicare  HMO  enrollees. 

• Preserves  access  to  care  for  low-income  persons. 
Provides  transition  assistance  to  teaching  hospi- 
tals and  consortia  that  voluntarily  reduce  the  size 
of  their  residency  programs  while  maintaining  or 
increasing  the  percentage  of  residents  training  in 
primary  care  disciplines.  These  provisions  mini- 
mize the  short-term  costs  of  downsizing  residency 
programs  and  give  teaching  hospitals  time  to 
develop  alternative  strategies  for  providing  patient 
care  services.  Such  assistance  is  especially  needed 
in  communities  that  rely  on  teaching  hospitals  to 
provide  a large  amount  of  uncompensated  care. 

The  1997  budget  reconciliation  agreement  contains 
many  of  the  most  important  changes  consistent  with  the 
recommendations  for  Medicare  GME  reform  described 
above.  The  incentive  to  expand  resident  production  has 
been  eliminated.  Moderate  incentives  to  downsize  while 
maintaining  primary  care  capacity  have  been  estab- 
lished. Training  in  ambulatory  settings  will  be  encour- 
aged through  expansion  of  eligibility  for  DME  and  IME 
payments  for  training  conducted  in  these  sites.  And 
HMOs  will  no  longer  receive  GME  payments  unless 
GME  training  is  provided. 


However,  the  budget  agreement  does  not  fully 
address  all  proposed  reforms  and  addresses  one  issue  in 
a less  than  optimal  manner.  Given  the  questionable  argu- 
ment that  oversupply  constitutes  a public  policy  prob- 
lem, capping  the  number  of  Medicare-funded  residency 
positions  may  not  be  the  most  efficient  mechanism  for 
capping  aggregate  Medicare  expenditures.  A better 
approach  may  have  been  to  cap  the  aggregate  subsidy 
each  hospital  receives  rather  than  positions.  This  alter- 
native approach  would  have  reduced  unnecessary 
expenditures  on  training  while  leaving  the  number  of 
actual  positions  to  market  forces.  In  addition,  DME  and 
IME  subsidies  are  probably  still  at  a higher  level  than 
actual  costs. 

In  addition,  this  legislation  may  have  important  con- 
sequences for  the  education  of  other  health  professionals 
in  nonhospital  sites,  especially  nurse  practitioners  and 
physician  assistants.  In  the  past,  nonhospital  providers 
were  not  directly  reimbursed  for  the  training  of  any 
health  professionals.  Direct  payment  of  Medicare  DME 
to  nonhospital  providers  will  create  a financial  incentive 
for  them  to  serve  as  clinical  training  sites  for  residents 
and  may  lead  them  to  reduce  the  number  of  persons  they 
train  in  other  health  professions.  The  impact  would  like- 
ly be  most  severe  for  nurse  practitioners  and  physician 
assistants,  who  already  compete  with  physicians  for 
nonhospital  training  sites. 

Finally,  the  absence  of  provisions  that  would  estab- 
lish an  all-payer  fund  or  other  mechanism  to  ensure  that 
private  payers  join  public  payers  in  contributing  toward 
GME  is  especially  disappointing.  As  competition  among 
private  payers  intensifies,  the  indirect  subsidy  of  GME 
through  payment  of  higher  rates  to  teaching  hospitals  for 
services  will  erode  even  further.  Public  programs  should 
not  fully  absorb  the  costs  of  training  that  benefits  all 
payers.  An  all-payer  pool  would  ensure  a more  stable 
base  of  support  for  GME  and  would  distribute  contribu- 
tions more  equitably  across  private  payers. 

These  weaknesses  notwithstanding,  the  budget  agree- 
ment represents  substantial  and  promising  change  that 
warrants  close  scrutiny  to  determine  whether  additional 
reforms  are  necessary  to  bring  graduate  medical  educa- 
tion closer  in  line  with  US  physician  supply  requirements. 
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California's  health  care  industry  includes  workers  prepared  in  many  ways  to  perform  many  jobs.  One 
significant  group  of  health  care  workers  prepared  to  provide  care  that  often  overlaps  with  physician- 
generated services  is  known  as  "nonphysician  providers."  Commonly,  this  label  refers  to  nurse  practi- 
tioners (NPs),  certified  nurse  midwives  (CNMs),  and  physician  assistants  (PAs).  In  this  article,  we  will 
describe  this  group  in  five  main  areas:  (1)  the  characteristics  of  the  current  and  projected  workforce 
and  programs  preparing  these  professionals;  (2)  the  current  skill  expectations  and  knowledge  bases 
of  each;  (3)  trends  in  the  education  of  these  health  professionals;  (4)  innovative  models  of  education 
of  these  health  professionals;  and  (5)  the  inclusion  of  NPs,  PAs,  and  CNMs  in  workforce  planning  in  a 
changing  health  care  system.  We  conclude  that,  particularly  in  light  of  the  overlapping  functions  of 
this  provider  group  with  many  physician  functions,  the  NP,  CNM,  and  NP  workforces  must  be  recog- 
nized and  considered  when  planning  for  the  future  of  the  physician  workforce. 

(Anderson  AL,  Gilliss  CL.  Nurse  practitioners,  certified  nurse  midwives,  and  physician  assistants  in  California.  West ) Med 
1998;  168:437^44) 


The  “nonphysician”  workforce  in  California  will  be 
defined  in  this  article  as  nurse  practitioners  (NPs), 
certified  nurse  midwives  (CNMs),  and  physician  assis- 
tants (PAs).  Although  other  nurses  and  professionals 
such  as  physical  therapists,  chiropractors,  and  “alterna- 
tive providers”  perform  valuable  services,  the  NPs, 
CNMs,  and  PAs  share  many  overlapping  functions  with 
physicians  and  have  been  shown  to  be  competent  or 
superior  substitutes  for  physicians  in  many  settings.' 

The  origins  of  each  of  these  three  professional  groups 
vary.  However,  their  early  acceptance  was  largely  a 
function  of  their  ability  to  extend  physician  services.  As 
such,  questions  of  collaboration  and  independence  have 
characterized  their  struggle  with  organized  medicine 
throughout  the  past  30  years. 

Certified  nurse  midwives  originally  brought  obstetri- 
cal care  to  women  in  rural  locations  as  early  as  1925 
through  the  Frontier  Nursing  Service  in  rural  Kentucky. 
Using  nurses  trained  in  Britain  as  midwives,  the  success 
of  this  early  program  led  to  the  development  of  the  first 
recognized  midwifery  education  program  in  the  United 
States  in  1931  by  the  Maternity  Center  Association  at 
the  Lobenstine  Clinic  in  New  York  City.  Nurse-mid- 
wifery in  California  had  its  first  official  demonstration 


in  the  Madera  Project  in  1960-1963  where  neonatal 
mortality  and  prematurity  declined  significantly  using 
then-called  “obstetric  nurse  assistants.”  Nurse-mid- 
wifery was  accepted  as  a specialty  by  nursing  in  1968 
and  “legalized”  in  the  state  in  1975.  California  now  has 
six  education  programs,  largely  within  the  University  of 
California  (UC)  School  of  Nursing  system. 

Physician  assistant  programs  were  initiated  in  the 
mid-1960s  as  corpsmen  returned  from  the  Vietnam  War. 
Although  early  trainees  were  prepared  for  work  under 
the  direction  of  physicians  in  acute  care  and  specialty 
practices,  the  1985  Health  Professions  Training 
Assistance  Act  (PL  99-129)  required  PA  educational 
programs  to  emphasize  primary  care.  Programs  have  tra- 
ditionally been  nondegree  programs,  offering  a certifi- 
cate of  completion  and  the  opportunity  to  write  national 
examinations  as  a standardized  measure  of  competence. 

Nurse  practitioner  programs  began  as  nondegree  pro- 
grams in  mid-1960s  and  by  the  late  1970s  were  common 
in  graduate  programs  in  nursing.  The  NP  role  was  orig- 
inally developed  by  Loretta  Ford,  MD,  and  Henry 
Silver,  MD,  in  Colorado  where  nurses  were  trained  in 
physical  diagnosis  and  treatment  in  pediatric  primary 
care  settings.  Over  time,  the  role  and  educational  pro- 
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ABBREVIATIONS  USED  IN  TEXT 

ACNM  = American  College  of  Nurse-Midwives 

BRN  = Board  of  Registered  Nursing 

CNM  = certified  nurse  midwife 

HMO  = health  maintenance  organization 

NONPF  = National  Organization  of  Nurse  Practitioner 

Faculties 

NP  = nurse  practitioner 
PA  = physician  assistant 
UMG  = unlicensed  medical  graduate 


grams  have  extended  into  other  age  groups  and  focus  on 
the  primary  care  needs  of  a segment  of  the  life  cycle 
(pediatrics,  adults,  geriatrics,  and  women’s  health)  or  the 
entire  family  (family  nurse  practitioner). 

As  the  roles  have  evolved  and  the  graduates 
increased  in  number,  the  NPs,  CNMs,  and  PAs  have 
been  valued  for  their  ability  to  substitute  for  physicians 
in  many  situations  and  to  complement  physician  ser- 
vices with  strengths  in  communication  and  counseling, 
health  promotion  and  disease  prevention,  and  case  man- 
agement. These  strengths  add  value  to  a health  care 
team,  as  discussed  recently  in  the  Institute  of  Medicine’s 
report,  Primaiy  Care:  America’s  Health  in  a New  Era? 

The  model  of  training  used  in  NP,  PA,  and  CNM  pro- 
grams has  been  largely  problem  based,  teaching  addi- 
tional basic  science  material  in  the  context  of  common 
problems  experienced  in  the  settings  for  which  students 
are  being  trained.  In  addition,  early  immersion  in  clini- 
cal settings  and  a preceptorship  model  with  extensive 
clinical  experience  has  permitted  accelerated  learning 
for  students  entering  programs  with  the  standard 
requirement  of  significant  prior  health  care  experience. 

Training  costs  for  each  nonphysician  NP,  CNM,  and 
PA  student  in  California  have  been  estimated  at  approx- 
imately $40,000  per  student^  in  these  two-year  pro- 
grams, largely  paid  by  student  tuition  and  fees  and  some 
state  funds.  This  figure  contrasts  with  the  costs  of  physi- 
cian training,  estimated  at  approximately  $800,000  per 
student,  including  residency,  with  significant  portions 
covered  by  federal  and  state  funds  in  addition  to  tuition 
and  fees."^ 

Current  and  Projected  "Nonphysician" 
Workforce  in  California:  Numbers  and 
Characteristics 

NPs  and  CNMs 

Although  indexing  the  registered  nurse  workforce  is 
complex,  due  to  licensing  in  multiple  states,  high  levels 
of  interstate  mobility,  and  the  two-year  interval  that 
commonly  occurs  between  relicensing,  the  Health 
Resources  and  Services  Administration’s  Bureau  of 
Health  Profession’s  Division  of  Nursing  has  developed 
several  national  databases  that  describe  the  registered 
nurse  workforce  and  the  certified  NP  and  Clinical  Nurse 


Specialist  workforce.  Becau.se  of  the  sampling  strategy 
and  the  relatively  small  cell  sizes  representing  states  in 
these  databases,  estimating  the  state  workforces  is  not  as 
reliable  as  surveying  the  state  workforce.  Several 
attempts  have  been  undertaken  in  California. 

In  1993  Morgan”’  estimated  that  the  total  number  of 
actual  California  NP  licensees,  as  reported  by  the  Board 
of  Registered  Nursing  (BRN),  should  be  reduced  by 
13%  to  account  for  dual  state  licensure.  A 1995  study  of 
California  NPs^  reported  that  85%  of  the  respondents 
were  active  in  the  workforce.  Taken  together,  with  cur- 
rent information  from  the  BRN,  these  corrections  aid  us 
in  more  predictably  estimating  the  active  NP  workforce 
in  California.  As  of  March  1996,  the  BRN  records  indi- 
cated that  6,991  NPs  were  licensed  to  practice  in 
California.  Correcting  for  dual  licensure  and  inactivity 
finds  this  figure  reduced  to  5,170  practicing  California 
NPs,  a 20%  increase  over  the  1995  figure.  This  figure 
translates  to  approximately  16  NPs  per  100,000  popula- 
tion, which  contrasts  with  185  per  100,000  for  nonfed- 
eral,  patient  care  physicians  (excluding  residents). 

Based  on  data  of  the  1995  NP  Data  Base  Project  (N 
= 2,741),  UC  trained  the  largest  segment  of  responders, 
45%,  and  the  California  State  system  trained  the  next 
largest  at  18%.  Eighty-six  percent  of  respondents  were 
trained  in  California  programs,  with  only  14%  of 
respondents  trained  out  of  state.  Of  the  2,741  respon- 
ders, the  largest  specialty  group  were  the  family  nurse 
practitioners  (37%),  followed  by  the  women’s  health 
care  NPs  (25%),  Pediatric  NPs  (19%),  adult  NPs  (18%), 
family  planning  NPs  (12%),  gerontological  NPs  (7%), 
school  NPs  (4%),  CNMs  (4%),  occupational  NPs  (3%), 
and  psychiatric  NPs  (1%).  Eight  percent  of  those  sur- 
veyed identifying  themselves  as  “other”  most  often  rep- 
resented obstetrics-gynecology,  neonatal,  and  other 
acute  care  specialties  (total  >100%  due  to  dual  special- 
ization) (Eigure  1).  The  majority  of  responders  held 
master’s  degrees  (56%),  followed  by  26%  with  bache- 
lor’s degrees,  9%  with  associate  degrees,  6%  with  diplo- 
mas in  nursing,  and  2%  with  doctoral  degrees. 

Among  those  currently  in  practice,  most  (66%) 
worked  in  primary  care.  Eifty-six  percent  of  respondents 
stated  that  they  had  worked  or  were  now  working  in  a 
medically  underserved  area.  Populations  served  by 
respondents  included  uninsured  (served  by  51%  of  sam- 
ple), ethnic  minorities,  women  and  children  (served  by 
54%  of  the  sample),  and  insured  or  self-pay  patients 
(served  by  60%  of  sample).  Seventy-six  percent  of 
responders  reported  full-time-equivalent  salaries  in  their 
principal  positions  ranging  from  $40,000  to  $69,999,  with 
12%  earning  greater  than  $70,000  and  12%  earning  less 
than  $39,999.  Almost  a third  of  the  sample  reported  hold- 
ing more  than  one  job.  Responders  were  predominantly  in 
their  40s  (47%  aged  41  to  50),  most  were  female  (96%), 
white,  non-Hispanic  (85%),  and  married  (66%). 

In  1996,  the  BRN  listed  822  CNMs  licensed  to  prac- 
tice in  California.  This  figure  represents  a 12%  increase 
from  734  in  the  summer  of  1994.  According  to  Judson 
and  Flannagan,^  83%  of  CNMs  are  currently  practicing. 
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Figure  1. — Specialties  of  nurse  practitioners  in  California. 


This  would  reduce  the  number  of  practicing  CNMs  to 
approximately  682.  The  majority  of  California  CNMs 
(57%)  were  prepared  in  California,  the  largest  number 
having  been  prepared  at  the  UC-San  Francisco 
(UCSF)/San  Francisco  General  Hospital  Program,  which 
just  celebrated  its  20th  anniversary.  Fifty-two  percent  of 
CNMs  hold  a master’s  degree  in  nursing  or  another  field, 
but  the  midwifery  credential  was  earned  as  part  of  a cer- 
tificate program  of  study  in  67%. 

Forty-one  percent  of  CNMs  have  been  practicing  for 
10  years  or  longer,  and  most  are  working  full-time 
(67%),  as  employees  of  physician  groups  (21%),  hospi- 
tals (17%),  or  health  maintenance  organizations  (HMOs) 
(16%).  Only  30%  report  having  a second  employer.  Most 
(72%)  report  having  clinical  responsibilities  with  births, 
and  61%  report  earning  more  than  $60,000  annually. 
Respondents  were  virtually  all  female,  predominantly 
white  (89%),  and  in  their  50s  (42%)  or  40s  (39%). 

Physician  Assistants 

The  California  Physician  Assistant  Examining 
Committee,  the  state  agency  that  licenses  PAs,  indicates 
that  in  August  1996,  2,556  PAs  were  licensed  in 
California  and  residing  in  the  state.  This  translates  to 
about  8 PAs  per  100,000  population,  a slightly  lower 
ratio  than  the  NP  ratio  (16)  and  much  smaller  than  the 
physician  ratio  (185  per  100,000).  The  American 
Academy  of  Physician  Assistants  in  Virginia  maintains 
the  most  accurate  database  currently  on  PAs  in 
California,  although  not  all  PAs  are  members.  The  1994 
member  census  survey  (N  = 1,016)  reports  that  53%  of 
California  PAs  were  practicing  in  a generalist  field  (fam- 
ily practice,  general  internal  medicine,  and  general  pedi- 
atrics) as  compared  with  38%  of  physicians,  and  66%  of 
NPs.  In  1996  the  percentage  of  PAs  practicing  in  a gen- 
eralist field  increased  to  56.7%,  with  47.7%  in  family 
practice,  5.7%  in  general  internal  medicine,  and  3.3%  in 
general  pediatrics  (American  Academy  of  Physician 
Assistants,  unpublished  data,  January  1997)  (Figure  2). 

California’s  PA  workforce,  like  its  physician  and  NP 


and  CNM  workforce,  is  largely  white,  non-Hispanic 
(76%).  The  African  American  percentage  of  the  PA 
workforce  is  about  the  same  as  the  state’s  population 
(8%)  (Table  1).  The  1996  female-to-male  ratio  was 
much  smaller  than  the  NP  ratio,  being  approximately 
48:52.  Income  for  PAs  in  California  is  slightly  higher 
than  that  of  NPs,  with  the  mean  income  at  $69,677 
(1996);  the  mean  salary  in  generalist  fields,  however,  is 
comparable.*  Only  46%  of  California’s  PAs  were  edu- 
cated in  the  state  and  only  8%  in  the  UC  system. 
Seventeen  percent  were  trained  in  the  University  of 
Southern  California  program,  which  had  the  highest  per- 
centage of  graduates  practicing  in  the  state.  Credentials 
received  by  responders  through  their  PA  education  were 
reported  as  47%  certificates  as  PAs,  12%  two-year 
degrees,  39%  bachelor’s  degrees,  and  2%  master’s 
degrees.  Before  PA  education,  54%  had  received  a bach- 
elor’s degree,  30%  an  associate  degree,  5%  a master’s 
degree,  and  1%  a doctorate. 

NP  and  CNM  Programs 

All  five  UC  health  sciences  campuses  offer  pro- 
grams for  NPs  or  CNMs.  Enrollment  of  first-year  stu- 
dents in  UC’s  primary  care  NP  programs  increased  by 
50%  between  1990  and  1995,  rising  from  approximately 
140  to  270  new  students  per  year.^  First-year  enrollment 
of  CNMs  was  stable  during  this  period  at  approximate- 
ly 30  students. 

Responding  to  a survey  developed  by  the  California 
Strategic  Planning  Committee  for  Nursing  in  1994, 
directors  of  generalist  NP  programs  in  California  indi- 
cated that  they  planned  to  increase  enrollment  of  new 
students  by  21%  between  1994  and  1997,  from  542  to 
658  new  students.  Directors  of  specialist  NP  programs 
anticipated  increasing  enrollment  by  10%.  Enrollment 
of  new  students  in  CNM,  certified  registered  nurse  anes- 
thetist, and  clinical  nurse  specialist  (CNS)  programs  was 
expected  to  increase  more  slowly. 

Nationally,  there  has  been  a significant  increase  in 
NP  training  programs  from  253  clinical  tracks  in  119 
institutions  in  1992  to  527  clinical  tracks  in  202  institu- 
tions in  1995.  This  represents  a 69%  increase  in  the 
number  of  institutions  offering  NP  programs  and  a 
108%  increase  in  available  clinical  tracks  for  NP  stu- 
dents.'® This  rate  of  growth  has  not  been  seen  in 
California,  and  program  directors  throughout  California 
cited  numerous  obstacles  to  enrollment  expansion.^ 
These  were  lack  of  program  funding  base  (91%  of  pro- 
grams), the  inability  to  pay  competitive  salaries  (68%  of 
programs),  difficulty  finding  qualified  faculty  (59%  of 
programs),  difficulty  locating  clinical  practice  sites  for 
students  (55%  of  programs),  and  lack  of  financial  sup- 
port for  students  (23%  of  programs). 

PA  Programs 

Only  the  UC-Davis  campus  currently  offers  an  edu- 
cational program  for  PA  preparation  within  the  UC  sys- 
tem. The  UC-Davis  program  is  a combined  FNP-PA 
program  whose  graduates  are  eligible  for  licensure  as 


440  W|M,  May  1998— Vol  168,  No.  5 


NPs,  CNMs,  and  PAs — Anderson  and  Gilliss 


I Medical  sub-spec  7%  | | Surgical  sub-spec  15%] 

H Generalist 
I Ob/Gy  n 

I I Emergency  Medicine 
I Medical  Sub-specialties 
R1  Surgical  Sub-specialties 

Figure  2. — Specialties  of  physician  assistants  in  California. 


NPs  and  certification  as  PAs  if  nurses  or  certification  as 
PAs  if  a nonnurses.  All  other  PA  programs  in  California 
are  based  at  private  institutions  (Charles  Drew 
University,  Stanford  University,  University  of  Southern 
California,  Western  University  of  Health  Sciences).  The 
Stanford  program  is  also  a combined  FNP-PA  program 
similar  to  the  UC-Davis  program.  None  of  these  pro- 
grams offers  a degree. 

Nationally,  the  total  number  of  PA  programs  has 
increased  from  55  in  1990  to  81  in  1995,  with  an  increase 
in  the  number  of  graduates  from  1,630  in  1990  to  1,956 
in  1995  (120%  increase)."  In  addition,  there  has  been  a 
367%  increase  in  applicants  during  this  period. 

The  applicant  pool  to  PA  programs  throughout  the 
nation  differs  significantly  from  those  of  NP  programs 
by  the  varied  health  care  and  academic  backgrounds.  In 
addition,  PA  programs  have  attracted  unlicensed  med- 
ical graduates  (UMGs)  as  applicants  to  their  programs. 
Nationally,  UMG  applicants  to  PA  programs  have 
decreased  from  143  (3.0  per  program)  in  1994  to  123 
(2.1  per  program)  in  1995.  Unlicensed  medical  graduate 
enrollment  has  increased  slightly  from  22  in  1994  to  24 
in  1995.  Decreasing  percentages  of  UMGs  are  success- 
ful in  gaining  acceptance  to  PA  programs  nationally, 
completing  the  programs,  and  passing  the  national  board 
examination.'-  In  California,  an  experimental  program 
was  established  at  Stanford  University  to  train  UMGs 
and  reported  that  “none  of  the  international  medical 
graduates  at  entry  or  exit  showed  the  equivalent  level  of 
clinical  knowledge  or  skills  expected  at  the  end  of  PA 
training. Reading  comprehension  and  command 
of  the  English  language  appear  to  be  major  barriers  for 
this  group.  It  is  anticipated  that  the  academic  preparation 
of  entering  students  will  increase  due  to  the  increased 
applicant  pool,  and  therefore,  attrition  rates,  which  have 
been  an  issue,  may  be  expected  to  decrease  proportion- 
ately as  the  average  student  has  a higher  aptitude  for  PA 
education." 


Skill  and  Knowledge  Base  of  Today's  NP, 

CNM,  and  PA 

NPs  and  CNMs 

Given  that  the  majority  of  NP  programs  reside  with- 
in graduate  nursing  programs  (National  Organization  of 
Nurse  Practitioner  Faculties  [NONPF],  1996),  a quick 
overview  of  graduate  nursing  curriculum  is  instructive. 
The  graduate  curriculum  as  proposed  by  the  American 
Association  of  Colleges  of  Nursing  includes  three  gen- 
eral areas  of  instruction:  graduate  nursing  core  curricu- 
lum, advanced  nursing  practice  core  curriculum,  and  a 
nurse  practitioner  specialty  curriculum.  The  graduate 
nursing  core,  including  the  advanced  nursing  practice 
core,  adds  the  components  for  the  complex  tasks  of 
overall  health  assessment,  diagnosis,  and  management 
of  health  and  illness.  The  nurse  practitioner  specialty 
content  builds  increasing  depth  in  the  chosen  area  of 
specialty  (Figure  3). 

This  model  has  been  developed  recognizing  the 
importance  of  the  placement  of  advanced  nursing  prac- 
tice within  the  framework  of  graduate  education,  and  in 
California,  most  NP  programs  are  now  at  the  master’s 
level.  The  model  is  appropriate  for  all  clinically  based 
curricula  for  advanced  practice  nursing,  and  includes 
approximately  600  clinical  hours  in  addition  to  approxi- 
mately 500  didactic  hours.  The  areas  of  graduate  educa- 
tion in  nursing  administration  and  community  health, 
where  students  are  not  generally  prepared  to  provide 
direct  patient  care,  do  not  generally  include  the 
advanced  practice  nursing  clinical  core.  Most  NP  pro- 
grams in  California  are  based  on  this  model,  although 
the  UC-Davis  program  differs  as  it  is  not  part  of  a 
school  of  nursing,  but  of  the  Department  of  Family 
Practice  in  the  School  of  Medicine.  The  UC-Davis  NP 
curriculum  does  not  include  the  graduate  nursing  core, 
but  is  otherwise  similar.  Clinical  hours  in  this  program 
are  approximately  1,350  and  didactic  hours  approxi- 
mately 600.  Those  NPs  interested  in  a master’s  degree 
attend  additional  courses  offered  through  California 
State  University,  Sacramento. 

Efforts  have  been  undertaken  or  are  now  under  way 
to  identify  core  areas  of  skill  and  competence  for  NPs, 
CNMs,  and  PAs.  Both  the  NONPE  and  the  American 
College  of  Nurse-Midwives  (ACNM)  have  undertaken 


TABLE  1 —California  NPs  and  PAs  by  Race/Ethnicity* 


Radal/Ethnic  Croup 

NPs 

CNMs 

PAs 

African-American 

3% 

4% 

8% 

Asian/Pacific  Islander 

6% 

2% 

6% 

Latino 

4% 

3% 

9% 

Native  American/Other 

2% 

2% 

1% 

White 

85% 

89% 

76% 

Total 

100% 

100% 

100% 

•From  the  MPA,  1994  Membership  Census  database;  Gilliss^  and  Judson  and  Flannagan.^ 
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Nurse  Practitioner  Specialty 
Specialty  Management  Content 
Clinical  Practice  Specialty  Role 

Advanced  Nursing  Practice  Core 
Health  Assessment  Pharmacology  Pathophysiology 
Clinical  Decision  making  Health  Promotion/Disease  Prevention 
Community-based  Practice  Role  Family  Theory 

Graduate  Nursing  Core 

Research  Health  Policy  Nursing  and  Health-Related  Theory 
Organizational  Theory  Ethics  Cultural  Diversity 
Community-based  Care  Health  Care  Economics 
Health  Care  Delivery  Systems  Managed  Care 


Figure  3. — Components  of  nurse  practitioner  education. 

major  revisions  in  core  competencies  in  the  past  few 
years.  The  ACNM  has  been  a pioneer  in  this  area,  and 
their  latest  (1993)  revision  of  the  competencies  appears 
in  Appendix  I.  (For  more  information  about  the  five 
appendices  available  with  this  article,  please  contact 
I Arlyss  L.  Anderson,  RN,  CS,  FNP,  MSHS,  401  Miner 

I Road,  Orinda,  CA  94563;  e-mail:  aanders@ipsa.ucsf. 
edu.)  Although  not  addressing  the  “managed  care  envi- 
ronment” or  cost  issues  directly  in  the  competencies,  the 
ACNM  has  included  quality  of  care,  social  science,  and 
public  health  skills  in  their  competencies.  These  areas 
coincide  with  the  “Global  Core  Competencies  for  Health 
Professions”  suggested  by  the  Pew  Health  Professions 
Commission  (1993),  which  appear  in  Appendix  II.  The 
NONPF,  whose  board  has  endorsed  the  global  compe- 
tencies developed  by  the  Pew  Health  Professions 
Commission,  has  specified  six  major  domains  or  clus- 
ters of  competencies  that  have  similar  intentions,  func- 
tions, and  meanings  (Figure  4).  These  competencies  are 
based  on  the  overall  goal  of  NP  practice,  which  is  to  pro- 
mote and  restore  health.  Competencies,  or  skills  and 
knowledge  necessary  for  each  person  to  demonstrate  are 
developed  within  each  domain  (Appendix  III  and  IIIA). 

Physician  Assistants 

The  overall  goal  of  PA  education  is  to  prepare  stu- 
dents academically  and  clinically  to  provide  health  care 
services  with  the  direction  and  responsible  supervision 
of  a doctor  of  medicine  or  osteopathy.  The  “Essentials 
and  Guidelines  for  an  Accredited  Education  Program  for 
the  Physician  Assistant”  describes  the  curricular  areas 
necessary  to  provide  the  appropriate  skill  and  knowl- 
edge base.'^  The  PA  is  trained  to  perform  diagnostic, 
therapeutic,  preventive,  and  health  maintenance  services 
in  any  setting  where  the  physician  renders  care.  Core 
educational  components  for  PAs  are  detailed  in  Figure  5. 
Programs  preparing  specialty  PAs  will  include  addition- 
al specialty  focused  curriculum. 

Services  performed  by  the  PA  include  evaluation, 
monitoring,  diagnostics,  therapeutics,  patient  education 
and  counseling,  and  referral.  All  PA  programs  in 


California  provide  education  toward  national  certifica- 
tion as  a PA,  and  two  provide  additional  course  work 
toward  a bachelor’s  degree. 

Current  Curricular  Trends  in  the  Education 
ofAPNs  and  PAs 

Trends  in  the  education  of  NPs,  CNMs,  and  PAs  have 
many  parallels  in  both  the  number  of  graduates  and  the 
characteristics  of  the  educational  programs.  Fueled  by 
predictions  in  the  late  1980s  and  early  1990s  of  insuffi- 
cient numbers  of  providers  of  primary  care  services,  as 
well  as  market  demand  for  graduates,  programs  training 
NPs  and  PAs  have  increased  in  number  and  capacity,  as 
described  earlier.  Several  additional  trends  are  evident: 
concern  for  geographical  distribution  of  graduates,  with 
renewed  commitment  to  community-based  and  commu- 
nity-relevant education;  cultural  sensitivity  and  workforce 
diversity;  and  a move  toward  curricular  standardization. 

Geographical  Distributions 

The  trend  of  training  NPs,  CNMs,  and  PAs  for  practice 
in  rural  and  underserved  communities  that  began  in  the 
early  1970s  continues  today,  with  renewed  vigor.  All  fed- 
eral predictions  of  workforce  supply  continue  to  note  rural 
and  underserved  communities  are  likely  to  be  the  last  to 
experience  appropriate  levels  of  health  professional  sup- 
port. Efforts  to  provide  these  communities  with  NP, 
CNM,  and  PA  professionals  through  recruitment  and  flex- 
ible training  modalities  have  been  successful.  UC-Davis 
has  implemented  a program  of  study  that  offers  the  oppor- 
tunity to  live  and  practice  in  communities  far  from  the 
educational  site.  Using  local  preceptors  for  all  clinical 
training  and  off-site  faculty  for  evaluation,  this  program 
has  contributed  significantly  to  the  development  of  the 
primary  care  workforce  in  Northern  California  and  the 
San  Joaquin  Valley.  UCSF  is  now  beginning  to  develop 
distance  technology  for  educational  broadcasts  to  distant 
California  communities  to  improve  access  to  education  in 
remote  areas.  Recent  research  has  shown  that  85%  of  the 
NP  workforce  in  the  Eresno  area  was  trained  in  Fresno 
(A. A. A.,  C.L.G.,  “California  Nurse  Practitioner 

Database,”  unpublished  data,  1995). 

Population  Diversity 

The  health  care  workforce  of  California  has  failed  to 
mirror  the  population  in  its  ethnicity.  Recently 


Management  of  Client  Health/lllness  Status: 

Health  Promotion  and  Disease  Prevention 
Management  of  Client  Illness 
Nurse-Client  Relationship 
Teaching-Coaching  Function 
Professional  Role: 

Managing  and  Negotiating  Health  Care  Delivery  Systems 
Monitoring  and  Ensuring  the  Quality  of  Health  Care  Practice 


Figure  4. — The  domains  of  nurse  practitioner  practice  (from  the 
National  Organization  of  Nurse  Practitioner  Faculties,  1995). 
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Basic  Medical  Sciences 

Patient  Assessment 

Clinical  Practice  Experience 

Role  of  the  PA 

Pharmacology 

Interpretation  of  Medical 

Figure  5. — Core  educational  content  areas  for  PAs  (from  the 
American  Medical  Association'^). 


Komaromy  and  colleagues''*  demonstrated  that  black 
and  Latino  providers  were  more  likely  to  practice  in 
poorer  communities  than  non-Hispanic  white  physicians 
and  in  communities  with  relatively  high  rates  of  people 
of  their  own  race  and  ethnicity.  A similar  analysis  of 
data  from  the  1995  California  NP  Data  Base^  found  sim- 
ilar patterns  for  California  NPs.  Programs  at  UC-Davis 
have  been  successful  in  increasing  the  number  of  under- 
represented minorities  and  especially  Latinos,  a group 
that  is  poorly  represented  in  health  care.  Latinos 
accounted  for  24%  of  students  in  1995,  roughly  equal  to 
the  percentage  of  Latinos  in  California’s  population. 

Standardization  in  Curricula 

Another  trend  that  is  shared  by  NP,  CNM,  and  PA 
training  programs  is  the  move  for  standardizing  curricu- 
lum, with  the  expectation  that  this  can  improve  the  quali- 
ty and  mobility  of  graduates,  as  well  as  create  “product” 
reliability.  Both  NONPF  and  the  ACNM  have  developed 
the  previously  discussed  core  competencies,  curriculum 
guidelines,  and  program  standards.  The  American 
Academy  of  Physician  Assistants  is  currently  developing 
these  competencies  in  addition  to  program  “Essentials 
and  Guidelines”  that  have  been  in  place  since  1971.  Nurse 
practitioners,  CNMs,  and  PAs  all  have  national  certifica- 
tion examinations  that  promote  the  standardization  of 
preparation  for  entry  into  practice.  For  NPs,  however, 
these  examinations  are  only  required  for  recognition  in 
some  states,  and  most  of  the  examinations  may  only  be 
taken  by  NPs  who  hold  a master’s  degree  in  nursing.  In 
addition,  there  are  four  examinations  and  examiner  orga- 
nizations for  NPs  in  the  United  States,  whose  require- 
ments and  focus  vary  slightly.  Currently,  there  is  a move- 
ment to  standardize  these  NP  credentialing  mechanisms. 

The  placement  of  clinical  NP  education  within  the 
framework  of  graduate  nursing  education  is  a continuing 
national  trend.  With  the  exception  of  UC-Davis  and 
some  private  programs,  most  CNM  and  NP  programs  in 
California  require  the  completion  of  a bachelor’s  degree 
for  admission  and  are  offered  as  part  of  a master’s  degree 
in  nursing.  This  has  not  been  mandated  in  California  as  it 
has  through  practice  act  changes  in  some  other  states.  As 
of  1995,  57%  of  NPs  practicing  in  California  held  a mas- 
ter’s degree  or  higher.'^  Physician  assistant  programs  are 
also  increasing  the  credentials  offered  through  training. 
Nationally,  61%  are  awarded  a baccalaureate  degree  on 
graduation,  and  18.8%  are  awarded  a master’s  degree." 
As  of  1996,  there  were  14  PA  programs  in  the  United 
States  that  offer  a master’s  level  of  credentialing  on  grad- 
uation. None  of  these  are  in  California. 


Innovative  and  Promising  Methods  of 
Instruction 

Innovative  methods  of  instruction  have  been  devel- 
oped in  NP,  CNM,  and  PA  programs  throughout  the 
nation  and  California.  Models  of  greatest  interest  are 
those  addressing  the  current  maldistribution  of  health 
care  professionals  and  those  addressing  interdisciplinary 
practice.  Currently  there  are  a few  programs  that  are  of 
special  note. 

Maldistribution 

Although  most  program  directives  interviewed  for 
this  report  indicated  that  their  programs  work  toward  the 
training  of  professionals  for  underserved  areas  and  com- 
munities and  offer  admission  priority  for  those  whose 
career  plans  are  so  described,  bringing  students  into  the 
traditional  University  setting  for  their  education  often 
removes  them  from  the  communities  they  plan  to  serve 
later  and  fails  to  provide  relevant  context  for  future  prac- 
tice. The  UC-Davis  FNP-PA  program  has  a long  history 
of  addressing  this  problem  through  satellite  didactic  sites 
throughout  the  state  and  flexibility  of  these  locations 
based  on  training  needs  within  the  state.  Beginning  in 
1976  with  funding  from  the  Robert  Wood  Johnson 
Foundation,  UC-Davis  has  developed  modular  programs 
and  curricular  design  that  adapt  well  to  students  in  rural 
and  underserved  sites.  In  addition,  the  curriculum  and 
overall  organization  of  the  program  has  been  designed  to 
permit  students  to  remain  in  remote  settings  for  the  bulk 
of  their  training,  coming  to  the  didactic  training  site  for 
only  a three-  to  four-day  block  per  month  for  intensive 
didactic  teaching.  The  didactic  training  sites  are,  them- 
selves, decentralized  into  a “satellite”  network  that  can 
be  moved  to  different  areas  of  the  state  dependant  on 
need.  Students  and  preceptors  from  underserved  and 
rural  sites  are  given  priority  in  admissions  and  supported 
to  remain  in  their  home  communities  throughout  the  two- 
year  program,  with  faculty  traveling  to  those  remote 
practice  sites.  The  curriculum  has  been  developed  in  a 
modular  format  to  permit  independent,  self-paced  learn- 
ing. This  program  has  demonstrated  success  in  preparing 
students  for  primary  care  underserved  and  rural  practice. 
The  percentage  of  1996  graduates  practicing  in  primary 
care  is  84%;  76%  of  them  are  in  defined  underserved 
areas,  and  48%  are  in  rural  areas.  This  compares  with  the 
overall  professional  figures  of  approximately  10%  in 
rural  areas. 

A planned  development  of  distance  technology  at 
UCSF  to  permit  remote  educational  broadcasts  has  great 
potential  for  further  addressing  the  problem  of  maldis- 
tribution. Outside  of  the  UC  system,  the  NP  program  at 
California  State  University-Sonoma  (on  the  outskirts  of 
the  San  Francisco  Bay  Area)  has  developed  a distance 
learning  system  that  educates  students  who  choose  to 
remain  in  more  remote  Humboldt  County. 

Modular,  internet,  and  remote  clinical  programs  have 
been  in  place  on  a national  level  for  CNMs  for  six  years 
through  the  Frontier  Nursing  Program  in  Kentucky.  This 
regionalized  clinical  practice  model  and  computerized 
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network  for  learning  has  had  excellent  results  based  on 
the  national  standardized  examination  and  evaluation. 
This  program  is  noteworthy  in  that  it  is  able  to  train  hun- 
dreds of  midwives  at  a time  rather  than  the  few  normally 
enrolled  in  traditional  nurse  midwifery  programs.  In 
addition,  this  model  has  had  impact  by  paying  preceptors 
for  their  training  time.  This  has  decreased  the  number  of 
available  clinical  preceptorship  sites  here  in  California 
for  UC  students.  Similar  programs  are  being  developed 
at  the  State  University  of  New  York  at  Stony  Brook,  and 
all  have  the  potential  to  include  California  enrollees. 

Interdiscipl  i naiy 

Training  NPs  and  PAs  together  has  proved  successful 
at  UC-Davis  and  Stanford  University.  In  Fresno, 
California,  a faculty  community  group  has  been  working 
since  December  1994,  and  since  July  1995  with  support 
from  the  Robert  Wood  Johnson  Foundation,  in  an  effort 
to  combine  the  training  of  PAs,  CNMs,  and  NPs. 
Directed  by  the  San  Joaquin  Health  Consortium,  the 
Central  Valley  Health  Education  Partners  (UCSF, 
UCSF-Fresno,  UC-Davis,  Planned  Parenthood, 
Stanford  University,  and  UCSF  Center  for  the  Health 
Professions)  are  developing  a shared  curriculum  that 
matches  didactic  content  and  clinical  practice  to  the 
needs  of  the  region  and  more  clearly  recruits  communi- 
ty members  matched  to  the  population  characteristics  of 
the  region  into  these  programs.  Initially  funded  for  two 
years  of  planning,  the  project  is  proposed  for  implemen- 
tation between  fall  1997  and  spring  2003.  The  proposed 
project  will  employ  a combination  of  distance  education 
strategies — class  broadcasts,  telemedicine,  computer 
assisted  instruction,  and  self-paced  modules — and  local 
clinical  supervision  to  offer  a curriculum  in  which  PAs, 
NPs,  and  CNMs  jointly  participate  in  relevant  offerings. 
The  primary  outcomes  for  this  effort  are  expected  to  be: 
a more  diverse  graduate  program,  a graduate  group  pre- 
pared for  and  committed  to  the  region,  a graduate  group 
better  versed  in  the  preparation  of  other  midlevel 
providers  and  better  prepared  to  cooperate  in  practice, 
and  a more  resource-efficient  use  of  program  resources. 

The  interdisciplinary  training  of  physicians  and  NPs, 
PAs,  and  CNMs  is  occurring  informally  in  many  UC 
training  sites,  but,  at  present,  no  formal  programs  are  in 
place.  The  exposure  of  physicians  to  these  professionals 
during  medical  school  and  residency  programs  has 
increased  with  increased  employment  of  NPs,  CNMs, 
and  PAs  within  the  system. 

NPs,  CNMs,  and  PAs  in  the  Emerging 
Health  Care  System 

Inclusion  in  Workforce  Planning 

Making  assumptions  about  the  future  numbers  of 
trainees  proves  dilTicult  given  the  tumultuous  nature  and 
questionable  direction  of  health  care  today.  In  light  of 
current  market  changes  and  some  predictions  of  an  ade- 
quate or  possible  oversupply  of  primary  care  profession- 


als, there  is  a great  deal  of  interest  and  speculation 
regarding  future  demand  for  these  professionals.  With 
“the  market”  in  control  and  the  industry  calling  for  the 
highest  quality  service  for  the  lowest  cost,  will  demand 
increase — based  on  their  well-established  ability  to  pro- 
vide high-quality  primary  care  services  with  lower  edu- 
cation, training,  and  payroll  costs?  Or  will  demand 
decrease  due  to  an  increased  pool  of  physicians  seeking 
positions  for  lower  wages?  Other  than  strict  substi- 
tutability, are  the  complementary  skills  of  communica- 
tion and  counseling,  focus  on  disease  prevention  and 
health  promotion,  and  case  management  truly  of  value  in 
the  emerging  system?  In  California,  where  the  penetra- 
tion of  managed  care  has  reached  70%  in  some  areas,  the 
demand  for  these  professionals  appears  to  be  stable  at 
present.  Some  of  the  variables  that  will  likely  impact  this 
demand  are  HMO  and  individual  practice  association 
utilization  rates  (of  NPs,  CNMs,  and  PAs),  HMO  pene- 
tration rates  in  the  state,  substitutability  ratios,  and  the 
value  of  complementary  services  in  the  marketplace. 

Although  the  provision  of  primary  care  services  by 
interdisciplinary  teams  has  been  called  for  in  many 
recent  studies  of  primary  care,'^  there  has  been  relatively 
little  study  of  team  practice  and  its  value.  The  members 
and  attributes  of  the  “health  care  team  of  the  future”  are 
yet  to  be  determined  and  are  likely  to  be  highly  variable, 
based  on  individual  provider  strengths,  practice  charac- 
teristics, and  process  and  environmental  characteristics. 

Workforce  projections  methodology  in  the  past  has 
focused  solely  on  physician  requirements.  The  develop- 
ment of  the  “integrated  requirements  model”  for  prima- 
ry care  providers  by  Vector  Research  for  the  US  Bureau 
of  Health  Professions'^  is  an  innovative  approach  to 
workforce  planning  that  includes  NPs,  CNMs,  and  PAs. 
This  model  has  recently  been  used  in  Utah  and  in  the 
Fresno  area  of  California.  Assuming  a nationwide  base- 
line substitution  ratio  of  0.4  CNMs,  NPs,  and  PAs  to 
each  primary  care  physician  (family  practitioners,  gen- 
eral internists,  general  practitioners,  and  obstetrician- 
gynecologists),  this  model  predicts  primary  care  physi- 
cian requirements  of  77.7  per  100,000  population.  If  the 
substitution  ratio  increases  to  0.5,  the  primary  care 
physician  requirement  drops  by  17%  to  66.4  per 
100,000.  The  use  of  a tool  such  as  this  will  likely  permit 
communities  to  more  accurately  predict  overall  work- 
force requirements. 

Conclusion 

Although  small  in  number,  given  the  overlap  of 
functions  of  these  professionals  and  the  fairly  signifi- 
cant differences  in  training  time,  training  costs  and  pro- 
fessional characteristics,  careful  consideration  needs  to 
be  given  to  this  group  of  professionals  in  health  care 
workforce  planning.  In  working  toward  a goal  of  pro- 
viding the  highest  quality  health  care  workforce  for 
California  for  the  lowest  possible  cost  to  society,  these 
professionals  must  be  included  in  any  workforce  plan- 
ning and  projection. 
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I.  Executive  Summary 

The  Commission  on  the  Future  of  Medical  Education  was  estab- 
lished by  Richard  C.  Atkinson,  President  of  the  University  of  Cal- 
ifornia, in  response  to  the  recent  profound  changes  in  the  American 
health  care  system  and  the  impact  of  those  changes  on  the  missions 
and  operations  of  medical  schools  and  their  affiliated  training  sites 
in  California  and  across  the  nation.  The  University  of  California 
(UC),  the  nation’s  largest  university  system  and  home  of  30  Nobel 
laureates,  operates  the  largest  state-supported  health  sciences  and 
medical  education  program  in  the  United  States,  with  more  than 
12,000  students  enrolled  in  educational  programs  in  medicine, 
nursing,  public  health,  pharmacy,  dentistry,  and  other  health  pro- 
fessions. The  UC  system  has  five  academic  medical  centers 
(AMCs;  this  term  is  used  throughout  this  report  to  mean  a school 
of  medicine  and  its  affiliated  medical  center  or  training  sites):  UC 
Davis  (UCD),  UC  Irvine  (UCI),  UC  Los  Angeles  (UCLA),  UC  San 
Diego  (UCSD),  and  UC  San  Francisco  (UCSF).  UCLA  and  UCSF 
are  also  academic  health  centers  (AHCs),  as  they  house  other 
health  professional  schools  in  addition  to  a school  of  medicine. 

The  five  UC  Schools  of  Medicine  enroll  2,600  medical  students, 
about  two  thirds  of  the  total  number  educated  in  California.  Affili- 
ated programs  for  medical  education  are  located  at  Berkeley,  Fres- 
no, Riverside,  and  the  Charles  R.  Drew  University  of  Medicine  and 
Science  in  Los  Angeles.  UC  sponsors  150  residency  training  pro- 
grams, with  4,400  residents  currently  in  training.  The  UC  system  of 
AMCs  is  recognized  as  a precious  resource  by  the  state  and  by  the 
nation.  It  has  been  stated  by  Hugh  Graham,  a respected  historian, 
that  “Building  the  University  of  California  has  been  an  achieve- 
ment without  parallel  in  the  history  of  the  world.”'  The  education, 
clinical  research,  and  clinical  care  provided  by  UC  and  its  AMCs 
are  consistently  among  the  finest  in  the  United  States.  The  UC  sys- 
tem of  AMCs  stands  at  the  forefront  of  medicine  in  the  United 
States  and  the  world.  UC  has  been  a leader  in  conducting  innova- 
tive research;  in  creating  outstanding  undergraduate  and  graduate 
medical  education  programs;  in  developing  and  providing  excel- 
lence in  patient  care  for  citizens  of  the  nation  as  well  as  California; 
and  in  carrying  out  its  social  mission  of  providing  care  to  Califor- 
nia populations  who  are  underserved,  whether  for  reasons  of  finan- 
cial constraint  or  geographical  distribution. 

The  missions  of  the  five  UC  AMCs — Davis,  Irvine,  Los  Ange- 
les, San  Diego,  and  San  Francisco — are  similar,  but  the  institu- 
tional history  of  each  AMC  makes  each  distinct  from  the  others. 
All  teach  medical  students  and  qualify  them  as  physicians,  and  a 
substantial  portion  of  graduate  medical  education  (GME)  takes 
place  in  these  universities  and  their  affiliated  hospitals.  They  are 
among  the  most  highly  recognized  medical  research  organizations 
in  the  nation.  They  provide  care  to  patient — frequently  highly  spe- 
cialized care — and  they  contribute  substantially  to  the  care  of  Cal- 
ifornia’s indigent  population.  The  largest  source  of  revenue  for 
each  of  UC’s  AMCs  is  the  care  of  patients,  and  the  heavy  con- 


straints managed  care  has  placed  on  these  revenue  .sources  in  Cal- 
ifornia in  recent  years  care  was  a seminal  reason  for  the  establish- 
ment of  this  Commission. 

For  a long  time,  the  costs  of  the  education  of  medical  students 
and  research  conducted  in  the  AMCs  have  been  cross-subsidized 
from  patient  care  revenues.  Medical  students  pay  tuition,  and  gov- 
ernment budgets  contribute  to  medical  education  in  state-owned 
AMCs.  The  preponderance  of  both  basic  and  clinical  research  is 
funded  by  the  federal  government,  mainly  through  the  National 
Institutes  of  Health.  But  each  year  a cross-subsidy  of  2 to  3 billion 
dollars  passes  from  patient  care  revenues  into  teaching  and 
research  within  the  nation’s  125  AMCs.  That  subsidy  is  likely  to 
decline,  and  at  UC,  AMCs  may  disappear  under  competitive 
patient  care  revenue  constraints. 

Managed  care  takes  many  forms,  and  in  all  of  its  forms,  finan- 
cial risk  is  shifted  from  the  purchasers  of  health  care — mainly  cor- 
porations, public  employee  benefit  plans,  and  government 
programs — to  providers  through  health  plan  intermediaries.  Price 
increases  sought  by  providers  have  been  contained  through  com- 
petitive bidding,  and  between  1995  and  1996,  health  care  prices  in 
California  fell  by  9.2%.  Currently,  approximately  50%  of  the  Cal- 
ifornia population  is  enrolled  in  some  form  of  managed  care  plan, 
and  that  proportion  will  continue  to  rise.  The  other  sources  of  rev- 
enue for  the  AMCs  are  student  tuition,  grants  from  the  state, 
research  grants  mostly  from  the  federal  government,  contracts 
with  business  and  industry,  and  private  philanthropy.  Based  on 
current  projections,  increases  from  these  various  sources  are  not 
likely  to  match  the  constraints  on  revenues  within  the  patient  care 
enterprise.  To  balance  their  budgets,  AHCs  across  the  nation  now 
recognize  they  must  attend  to  the  expense  side  of  the  equation. 
Some  are  integrating  with  other  health  care  enterprises,  downsiz- 
ing, and  becoming  more  efficient  in  much  the  same  way  that  cor- 
porate America  has  responded  to  competitive  pressures. 

The  role  of  physicians  is  also  changing.  The  traditional  function 
of  physicians  has  been  the  diagnosis  and  treatment  of  disease 
based  on  the  biomedical  model.  American  medicine  has  led  the 
world  in  producing  new  knowledge  through  biomedical  research 
and  the  translation  of  that  research  into  the  diagnosis  and  treatment 
of  disease.  Now  both  the  medical  profession  and  the  public  recog- 
nize the  importance  of  health  promotion  and  disease  prevention. 
The  public  understands  that  a healthy  lifestyle  has  probably  done 
as  much  to  reduce  the  burden  of  heart  disease,  cancer,  and  stroke 
as  have  the  ministrations  of  modem  scientific  medicine.  Conse- 
quently, their  expectation  for  the  performance  of  their  personal 
physicians  and  the  profession  have  changed. 

Medical  schools  across  the  nation  are  now  grappling  to  define 
the  kinds  of  curricular  changes  and  educational  settings  that  will 
be  needed  to  prepare  physicians  in  the  full  range  of  knowledge  and 
skills  needed  to  meet  the  full  range  of  public  needs  in  medical 
care.  These  new  requirements  entail  education  and  training  in  a 
new  set  of  competencies.  These  competencies  include  a well-inte- 
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ABBREVIATIONS  USED  IN  TEXT 

AHC  = academic  health  center 

AIDS  = acquired  immunodeficiency  syndrome 

AMC  = academic  medical  center 

CDHS  = California  Department  of  Health  Services 

CDOF  = California  Department  of  Finance 

CEO  = chief  executive  officer 

CMAC  = California  Medical  Assistance  Commission 

CME  = continuing  medical  education 

COGME  = Council  on  Graduate  Medical  Education 

CQI  = continuous  quality  improvement 

GME  = graduate  medical  education 

HCFA  = Health  Care  Financing  Administration 

HMO  = health  maintenance  organization 

IPA  = independent  practice  association 

MOU  = Memorandum  of  Understanding 

UC  = University  of  California 

UCD  = University  of  California,  Davis 

UCI  = University  of  California.  Irvine 

UCLA  = University  of  California.  Los  Angeles 

UCSD  = University  of  California.  San  Diego 

UCSF  = University  of  California.  San  Francisco 

UME  = undergraduate  medical  education 


grated  understanding  of  health  promotion,  disease  prevention,  and 
the  diagnosis  and  treatment  of  diseases  for  both  individuals  and 
populations  of  patients,  as  well  as  communications  skills  that 
enable  physicians  to  convey  to  patients  a clear  understanding  of 
the  condition  of  their  health  and  what  is  to  be  done  about  it.  They 
also  demand  competency  in  managing  and  dealing  with  the  organ- 
ization and  financing  of  health  organizations  and  the  practice  of 
beneficial,  cost-effective  medicine  based  on  the  use  of  such  meas- 
ures as  practice  guidelines,  disease  management  protocols,  and 
clinical  outcomes  management.  A full  list  of  the  competencies 
involved  is  provided  in  section  IV. 

The  settings  in  which  clinical  medical  education  takes  place  are 
of  increasing  importance  as  the  principal  employer  of  physicians, 
the  managed  care  organizations,  continue  to  grow.  Some  members 
of  the  Commission  and  external  consultants  noted  that  health 
maintenance  organizations  (HMOs)  find  most  young  physicians  to 
be  deficient  in  the  professional  competencies  required  to  function 
efficiently  and  fully  in  a current  managed  care  setting.  Those 
needs  mirror  the  competencies  noted  above  and  described  in  sec- 
tion IV.  Unresolved  educational  issues  include  the  time  available 
to  busy  practitioners  to  teach,  monitoring  by  the  medical  school  of 
the  quality  of  trainees’  experiences,  and  the  sources  of  revenue  to 
support  teaching  in  new  settings. 

Health  care  workforce  projections  have  a long  and  problematic 
history  in  our  nation.  In  the  early  1970s,  the  Graduate  Medical  Edu- 
cation National  Advisory  Committee  predicted  a shortage  of  physi- 
cians. The  response  was  an  increase  by  two  thirds  in  the  number  of 
medical  schools  and  a doubling  of  the  number  of  physicians  grad- 
uated. By  the  early  1980s,  analysts  projected  a surplus  of  physi- 
cians relative  to  the  health  needs  of  the  public.  In  a much-cited 
article  published  in  1994,  Jonathan  Weiner  projected  that  surplus  to 
be  more  than  30%  of  the  need,  with  the  excess  entirely  in  the  med- 
ical and  surgical  specialties.  Greater  uncertainty  exists  about  the 
balance  between  supply  and  demand  within  the  primary  care  spe- 
cialties. In  fact,  projections  for  medicine  and  for  all  the  health  pro- 
fessions must  be  under  continual  examination  because  of  the  great 
and  unpredictable  changes  that  continue  to  take  place  within  the 
health  care  system.  For  example,  the  primary  care  gatekeeper 


model  for  the  organization  of  health  services  in  HMOs  is  now  los- 
ing favor  because  of  dissatisfaction  among  both  patients  and  physi- 
cians: all  parties  see  advantages  in  referring  some  patients  directly 
to  specialists  instead  of  primary  care  physicians;  disease  manage- 
ment, especially  of  chronic  diseases,  is  increasing;  and  the  future  of 
primary  care  practice  by  teams  of  physicians,  nurse  practitioners, 
physician  assistants,  and  pharmacists  is  uncertain.  All  of  these 
trends,  individually  and  in  combination,  will  have  a substantial 
impact  on  health  workforce  needs  and  are  likely  to  confound  even 
the  most  thorough  efforts  to  project  those  needs  accurately. 

The  structure  and  governance  of  AMCs  was  given  detailed  con- 
sideration by  the  Commission.  Over  the  decades,  AMCs  have 
grown,  largely  by  accretion  rather  than  design,  into  large  multi- 
purpose enterprises  with  annual  budgets  of  $1  billion  and  more. 
The  demand  for  the  products  of  the  AMCs — education  in  the 
health  professions,  research,  and  specialized  patient  care — grew 
exponentially.  Because  the  AMCs  had  no  competition  for  their 
products,  the  public,  for  the  most  part,  paid  the  prices  set  by  the 
AMCs  (and  by  all  health  care  providers)  with  little  or  no  protest. 
Experience  teaches  that  organizations  pay  scant  attention  to  their 
structure  and  to  issues  of  efficiency  and  productivity  when  their 
revenues  are  adequate  to  support  them  in  their  current  practices. 
As  competition  for  revenues  intensifies,  attitudes  and  practices 
must  change  as  an  adaptational  necessity. 

Competition  under  managed  care  has  created  a marketplace  for 
health  care  that  varies  greatly  in  its  intensity  across  the  nation.  Cal- 
ifornia, particularly  its  large  population  centers,  experienced  that 
competition  early  on  and  as  intensively  as  any  region  of  the  coun- 
try. The  result  has  been  not  only  a containment  of  health  care  price 
increases,  but  a reduction  in  prices.  This  large  and  relatively  rapid 
economic  turnaround  has  placed  heavy  pressure  on  the  budgets  of 
all  five  UC  AMCs,  some  more  than  others. 

The  solution,  as  in  any  economic  system,  is  increased  revenue 
or  a reduction  in  expenses,  and  that  is  the  premier  dilemma  that 
AMCs  across  the  nation  now  face.  Sources  of  additional  revenue 
are  being  explored  by  the  UC  AMCs.  All  five  of  them  have  among 
their  clinical  faculties  the  most  highly  regarded  specialists  in  the 
state,  particularly  for  highly  specialized  tertiary  and  quaternary 
care.  These  competencies  can  be  marketed  as  “carve-outs”  to  man- 
aged care  organizations  and  to  the  public  at  large. 

The  California  AMCs  are  among  the  nation’s  leaders  in  both 
basic  and  clinical  research.  Some  of  them  have  been  successful  in 
the  translation  of  those  skills  into  new  products  and  revenue 
streams,  and  more  can  be  done,  by  recognizing  that  “information 
is  power”  and  that  the  entire  UC  system  is  one  of  the  great  repos- 
itories and  generators  of  new  knowledge  in  the  nation.  For  that 
reason,  there  should  be  no  compromise  in  the  scope  and  quality  of 
education  and  training  based  on  the  application  of  the  scientifical- 
ly grounded  biomedical  model  of  both  health  and  disease.  The 
Commission’s  report  presumes  that  maintaining  excellence  and 
quality  in  the  system  is  of  primary  concern  to  the  university  com- 
munity as  a whole.  The  Commission  believes,  however,  that  this 
objective  can  be  achieved  more  efficiently  within  the  four-year 
medical  school  curriculum,  thereby  freeing  up  time  to  teach  other 
skills  and  competencies  alongside  and  integrated  with  the  tradi- 
tional curriculum.  Implicit  in  this  statement  is  the  need  to  press 
forward  vigorously  with  the  research  mission  of  the  AMCs;  to  dis- 
cover new  knowledge  and  apply  it  to  disease  prevention,  diagno- 
sis, and  treatment;  and  to  teach  the  new  knowledge  in 
undergraduate,  graduate,  and  continuing  medical  education  in 
order  to  benefit  the  public  directly. 

The  Commission  deliberated  at  length  around  the  issue  of 
AMCs  as  a public  good.  Some  members  think  that  the  long-stand- 
ing contributions  of  the  AMCs  in  patient  care,  education,  research, 
and  uncompensated  care  of  indigent  populations  constitute  a track 
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record  that  warrants  a public  subsidy  in  the  face  of  a revenue 
squeeze  that  is  beyond  their  control.  Other  members  of  the  Com- 
mission do  not  agree.  They  say  the  AMCs  must  be  more  responsive 
to  the  overall  health  needs  of  the  public  before  they  seek  and  expect 
to  gain  additional  public  financial  support,  and  they  think  the 
growth  by  accretion  that  has  characterized  the  expansion  of  AMCs 
has  generated  inefficiencies  and  a lack  of  accountability  that  is  not 
acceptable  in  the  modem  environment.  They  note  the  experience  of 
business  and  industry  in  America,  which  have  responded  to  eco- 
nomic pressures  greater  than  anything  the  AMCs  have  experienced 
so  far.  American  corporations  have  downsized  and  become  much 
more  efficient  and  productive  through  processes  such  as  continuous 
quality  improvement  (CQI).  These  members  of  the  Commission 
recognize  the  differences  between  a for-profit  corporation  and  a 
not-for-profit  academic  health  center,  but  they  argue  that  these  dif- 
ferences are  diminishing  as  some  AMCs  are  doing  well  financially 
by  adopting  many  of  the  business  principles  and  practices  that  have 
served  corporate  America  so  well  in  recent  years.  They  argue  that 
there  is  little  evidence  that  these  institutions  have  compromised 
their  academic  mission  in  the  process.  Opponents  of  these  direc- 
tions argue  that  academia  and  the  world  of  business  are  so  different 
that  these  trends  will  lead  to  a permanent  compromise  of  the  acad- 
emic mission  and  tradition  of  the  AMC,  and  in  the  long  run,  soci- 
ety will  pay  dearly.  The  concern,  stated  simply,  is  that  unless  our 
nation’s  AMCs  adjust  to  an  era  of  diminishing  rather  than  abundant 
and  expanding  resources,  they  can  neither  generate  the  necessary 
resources  to  maintain  academic  excellence  nor  expect  the  public  to 
readily  support  them  as  a public  good. 

The  UC  system  of  medical  education  faces  many  challenges  in 
the  emerging  environment.  The  Commission  has  made  recom- 
mendations that  are  designed  to  be  bold  yet  realistic  and  are  meant 
to  create  a vision  for  the  UC  AMCs.  The  Commission  expects  that 
the  five  campuses  will  follow  diverse  paths  because  of  their  dif- 
ferences, but  believes  that,  in  principle,  the  recommendations  are 
applicable  to  all  five  institutions. 

Recommendations 

The  UC  Commission  on  the  Future  of  Medical  Education 
makes  recommendations  in  three  categories  that  reflect  the  knowl- 
edge gained  by  the  Commission  about  health  care  in  California, 
the  mission  of  the  UC  AMCs,  and  their  current  status: 

• Adapting  the  education  and  training  of  physicians  to  the  health 
needs  of  the  public. 

• Adjusting  the  size,  specialty  composition,  and  distribution  of 
the  physician  workforce  in  California. 

• Adapting  the  structure,  governance,  and  management  of  the 
UC  AMCs  to  best  serve  their  missions  of  education,  research, 
and  patient  care. 

The  recommendations  also  reflect  the  collective  knowledge  of 
the  members  about  trends  in  the  health  care  system  and  in  AMCs 
across  the  nation.  A plan  for  implementation  of  the  recommenda- 
tions is  included. 

Adapting  the  Education  and  Training  of  Physicians  to  the 
Health  Needs  of  the  Public  Across  All  Levels  of  Medical 
Education 

Recommendations 

• Make  medical  education  a lifelong  professional  continuum. 

The  Commission  believes  that  undergraduate  (UME),  graduate 

(GME),  and  continuing  medical  education  (CME)  should  be  treat- 
ed as  a continuum  across  the  professional  lifetime  of  a physician. 
Considering  the  magnitude  of  the  discontinuities  and  the  different 
jurisdictions  responsible  for  UME  and  GME,  the  Commission  did 
not  have  time  to  examine  the  issues  closely  and  develop  specific 


recommendations.  The  Commission  does  recommend  that  the  five 
AMCs  assemble  a group  of  clinical  faculty  to  examine  the  inter- 
face between  UME  and  GME.  That  group  should  include  senior 
faculty  who  have  decision-making  responsibilities  on  specialty 
accreditation  boards  and  residency  review  committees. 

• Educate  physicians  with  an  additional  set  of  competencies. 
Education  in  the  traditional  biomedical  model  of  disease  should 

be  further  supplemented  with  education  in  an  additional  set  of 
competencies  described  in  section  IV. 

• Encourage  greater  collaboration  among  health  profession- 
al schools  in  education,  research,  and  patient  care. 

The  UC  medical  schools  should  join  with  other  health  profes- 
sional schools  to  examine  the  advantages  for  the  health  of  the  pub- 
lic that  might  be  gained  by  collaborating  in  the  education  of  health 
professionals;  the  future  of  team  practice  among  health  profes- 
sionals; and  collaborative  research  projects  on  team  models,  on 
clinical  guidelines  and  outcomes,  and  on  a variety  of  other  topics 
in  which  there  is  a mutual  interest  among  the  professional  schools. 

• Expand  the  settings  for  education  and  training. 

The  teaching  of  both  traditional  and  new  competencies  should 
take  place  in  a variety  of  settings,  including  the  principal  teaching 
hospital,  community  hospitals,  and  ambulatory  practices.  UC 
medical  faculty  should  look  both  internally  and  among  other 
AMCs  for  models  of  medical  education  in  managed  care  settings. 
Continuity  of  care  for  individual  patients  and  families  is  an  impor- 
tant element  in  the  new  curriculum. 

• Set  standards  for  the  knowledge  and  skills  expected  of 
medical  students. 

When  the  UC  AMCs  have  identified  clearly  the  knowledge 
and  skills  they  expect  their  students  to  possess  to  be  graduated, 
they  should  work  with  each  other  to  standardize  their  evaluation 
of  those  competencies.  The  “standards  movements”  is  now  a key 
component  of  K-12  education  reform,  and  it  is  permeating 
undergraduate  education.  So  far,  it  has  had  little  effect  on  gradu- 
ate education  including  medical  education.  The  UC  AMCs  could 
take  a leadership  role  in  promoting  this  concept  within  their 
medical  schools. 

• Develop  advanced  information  technology  collaboratively 
among  the  UC  AMCs. 

The  development  of  advanced  information  technology  and  its 
application  to  patient  care,  education,  research,  and  management 
of  the  institution  is  a wave  of  the  future  in  all  of  higher  education. 
It  is  groundbreaking  and  expensive  work,  however.  Consequently, 
collaboration  among  the  five  AMCs  to  accomplish  these  objec- 
tives should  be  beneficial. 

• Establish  regent  scholars  in  medical  education. 

The  Commission  recommends  the  creation  of  “regent  scholars 
in  medical  education”  who  would  be  given  the  responsibility  to 
advance  the  medical  education  agenda  described  in  this  report. 
Scholars  would  be  chosen  from  the  current  medical  faculties  and 
would  have  the  responsibility  to  explain  the  proposed  curricular 
changes  to  other  faculty  members  and  to  create  a learning  environ- 
ment to  support  the  changes  across  the  medical  school  faculties. 

• Determine  the  true  costs  and  current  quality  of  medical 
education. 

Understanding  the  baseline  costs  and  the  quality  of  medical 
education  and  the  variation  throughout  the  system  is  critical  for  the 
purposes  of  educational  reform. 

• Each  AMC  should  respond  to  these  recommendations 
within  the  context  of  its  unique  history  and  needs. 

These  recommendations  must  be  tailored  to  the  specific  needs 
and  aspirations  of  each  AMC  individually.  Eor  the  most  part,  the 
recommendations  are  generic  and  applicable  to  all  five  UC  AMCs, 
but  the  specific  responses  must  be  modulated  by  the  unique  histo- 
ry and  needs  of  each  institution. 
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Size,  Specialty  Composition,  and  Distribution  of  the 
Physician  Workforce  in  California 

The  Commission  agreed  on  a policy  for  UGME  but  was  divid- 
ed between  two  recommendations  on  GME.  Most  of  the  Commis- 
sion members  think  that  the  “memorandum  of  understanding” 
(MOU)  signed  by  Governor  Pete  Wilson  and  UC  in  1994  should 
be  retained  and  enforced.  The  MOU  states  that  the  number  of  res- 
idency positions  in  primary  care  will  be  increased  by  23%,  and  the 
number  of  positions  in  the  specialties  will  be  reduced  by  19%,  by 
the  year  2002.  Achievement  of  this  objective  will  yield  a ratio  of 
generalists  (including  obstetricians-gynecologists)-to-specialists 
positions  of  55;45,  a reversal  of  the  current  ratio.  Most  of  the 
Commission  members  who  took  this  view  think  that  California, 
and  the  nation,  is  training  too  many  physicians.  However,  they  are 
reluctant  to  recommend  a reduction  in  the  total  number  of  resi- 
dency positions  in  the  UC  system  because  of  the  large,  continuing 
uncertainty  about  the  directions  of  health  professions  practice  in  a 
rapidly  changing  system. 

The  minority  view  within  the  Commission  is  that  the  evidence 
for  both  a current  and  future  oversupply  of  physicians  is  convinc- 
ing enough  to  warrant  a recommendation  to  further  reduce  the 
total  number  of  GME  positions  within  the  UC  AMCs,  all  of  that 
reduction  to  be  in  specialty  positions. 

Recommendations 

• Maintain  the  current  number  of  UGME  positions. 

Considering  that  the  number  of  GME  positions  in  the  nation 

exceeds  the  number  of  UGME  positions  by  nearly  half,  the  Com- 
mission recommends  that  any  reduction  of  positions  among  the  UC 
AMCs  should  begin  with  GME.  When  the  evidence  is  clear  that 
California  is  training  too  many  physicians,  the  number  of  GME 
positions  among  the  AMCs  should  be  reduced  appropriately. 

• Enforce  the  MOU  for  GME. 

Continue  to  observe  and  enforce  the  MOU  for  GME  and  reex- 
amine physician  workforce  projections  for  California  annually. 

• Make  plans  to  replace  services  for  the  poor  affected  by 
reduced  GME  positions. 

Work  together  with  institutions  and  state  government,  at  both 
the  UC  systemwide  and  the  individual  AMC  levels,  to  develop  and 
fund  alternative  plans  to  serve  the  poor  in  AMC-operated  settings 
where  the  number  of  residents  is  reduced  because  residents  in 
training  deliver  much  of  the  uncompensated  indigent  care  within 
the  UC  system.  Without  alteration  in  GME  Medicare  funding,  UC 
will  have  difficulty  downsizing  specialty  residency  programs 
while  continuing  to  provide  uncompensated  care. 

• Develop  funding  structures  for  medical  education  in  new  set- 
tings and  monitor  the  quality  of  education  in  these  settings. 

Enlist  the  active  support  and  participation  of  the  government  of 
California,  health  care  payers,  and  health  plans  in  this  effort 
because  it  is  an  essential  element  in  properly  educating  and  train- 
ing physicians  for  the  future  health  needs  of  the  people  of  Califor- 
nia. The  changes  necessary  for  the  UC  AMCs  to  move  medical 
education  more  toward  community  settings,  including  managed 
care  organizations,  will  require  the  revision  of  current  funding 
structures  for  education  and  a plan  by  each  AMC  to  develop  and 
monitor  clinical  faculty  performance  in  the  settings.  The  Commis- 
sion recommends  that  these  ongoing  efforts  be  intensified  and 
coordinated  so  the  AMCs  can  learn  from  each  other. 

• Establish  a systemwide  task  force  to  evaluate  medical  edu- 
cation funding  and  to  develop  a strategic  plan  for  the  fund- 
ing of  medical  education  in  the  University  of  California. 

• Recruit  more  racial  and  ethnic  minority  students. 

Vigorously  expand  outreach  efforts  to  racial  and  ethnic  minor- 
ity students  and  students  from  underserved  geographic  areas  and 


identify  and  allocate  sufficient  resources  for  these  purposes.  The 
Commission  is  deeply  concerned  about  the  growing  disparity 
between  the  ethnic  and  racial  composition  of  the  population  of 
California  and  that  of  the  physician  workforce  and  believes  that 
remedies  must  be  identified  as  soon  as  possible. 

• Study  California’s  health  care  workforce  every  three  years 
and  make  appropriate  adjustments  to  education  and  training. 

Such  an  effort  will  require  participation  by  the  other  three  allo- 
pathic medical  schools  in  California — Stanford  University,  Univer- 
sity of  Southern  California,  and  Loma  Linda  University — by  the 
osteopathic  schools,  and  by  other  health  professional  schools 
across  the  state.  The  plan  must  also  include  a continual  update  of 
the  population  and  demographic  trends  within  the  state  and  of 
migratory  patterns  for  health  professionals.  The  Commission  rec- 
ognizes that  this  is  a daunting,  never-ending  task  but  believes  that 
UC  is  the  logical  institution  to  take  the  lead  in  this  important  effort. 

Adapting  the  Structure,  Governance,  and  Management 
of  UC  AMCs  to  Best  Serve  Their  Mission  of  Education, 
Research,  and  Patient  Care 

Over  the  decades,  AMCs  across  the  nation  have  grown  more  by 
accretion  than  by  design.  The  public’s  demand  for  their  tripartite 
services — education,  research,  and  patient  care — have  increased 
exponentially  with  the  availability  and  quality  of  those  services. 
The  AMCs  and  their  constituencies  have  engaged  in  a mutually 
reinforcing  cycle  of  production  and  consumption  that  has  benefit- 
ed both  the  institutions  and  the  public.  That  pattern  has  changed. 
The  resources  that  the  public  is  willing  to  commit  to  health  care  in 
general,  and  to  AMCs  in  particular,  are  now  more  constrained,  and 
these  limits  are  being  imposed  mainly  by  price  competition  under 
managed  care. 

The  UC  AMCs  are  experiencing  these  economic  pressures  and 
responding  to  them.  In  response  to  the  charge  to  create  a vision  for 
the  future,  the  Commission’s  recommendations  have  been  devel- 
oped with  two  commanding  objectives  in  mind: 

First,  preserve  the  time-honored  tripartite  mission  of  the  AMCs 
but  better  adapt  it  to  the  needs  of  the  public.  The  Commission 
states  this  objective  in  various  forms  repeatedly  throughout  this 
report.  This  relationship,  or  implicit  contract,  between  AMCs  and 
their  public  is  at  the  core  of  the  vision  developed  by  the  Commis- 
sion. With  their  enormous  strengths,  the  UC  AMCs  have  the 
capacity  to  achieve  it. 

Second,  revise  the  structure,  governance,  and  management  of 
the  AMCs  toward  institutional  models  that  are  efficient,  adaptable, 
accountable,  and  participatory  across  the  institutions.  The  achieve- 
ment of  these  objectives  will  require  more  planning,  implementa- 
tion, and  resolve  than  most  AMCs  now  recognize. 

Recommendations 


• Enhance  the  responsiveness  of  AMCs  to  their  social  and 
economic  environments. 

Shape  the  UC  AMCs  into  agile  academic  health  enterprises  that 
understand  the  environments  in  which  they  function  and  are  better 
prepared  to  respond  to  both  opportunities  and  threats  from  those 
environments. 

• Examine  the  desirability  and  feasibility  of  integrated  sys- 
tems for  patient  care,  education,  and  research. 

Within  each  UC  AMC,  examine  the  desirability  and  feasibili- 
ty of  creating  vertically,  horizontally,  or  “virtually”  integrated 
systems  to  both  attract  and  properly  serve  patients  and  to  integrate 
patient  care  with  education  and  training  and  population  based 
clinical  research.  The  Commission  recognizes  that  integrated  sys- 
tems have  been  most  successful  for  AMCs  that  are  located  in 
health  care  markets  with  limited  managed  care  penetration,  which 
is  to  say  that  if  they  are  perceived  to  be  a threat  to  local  and 
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regional  managed  care  organizations,  they  might  have  limited 
success.  Nevertheless,  some  UC  AMCs  are  moving  in  these 
directions,  and  the  Commission  encourages  them  to  persist  in 
these  efforts  where  appropriate. 

• Encourage  each  AMC  to  develop  and  implement  its  vision 
of  the  future  within  the  context  and  constraints  of  the  UC 
system. 

Develop  clear  performance  standards  for  each  AMC  to  achieve 
within  the  overall  UC  system.  Permit  each  of  the  UC  AMCs  to 
pursue  its  own  destiny  within  the  organizational  system  and  be  as 
independently  accountable  as  the  structure  and  the  traditions  of  the 
system  can  allow. 

• Reinvent  the  governance  and  management  of  the  AMCs  to  be 
more  responsive  to  the  economic  environment  in  health  care. 

Accelerate  efforts  within  each  UC  AMC  to  establish  a manage- 
ment structure  that  is  more  responsive  to  the  exigencies  of  a high- 
ly competitive,  market-driven  health  economy  where  the  ultimate 
constraints  on  revenues  are  not  in  sight.  Optimally,  the  manage- 
ment structure  begins  with  an  individual  who  functions  as  the 
chief  executive  officer  (CEO)  of  the  academic  health  enterprise, 
whatever  that  individual’s  title.  Although  the  Commission  recog- 
nizes there  are  problems  on  some  AMC  campuses  in  uniting  the 
medical  school  and  the  principal  teaching  hospital(s)  under  a sin- 
gle head,  the  Commission  thinks  that  this  should  be  a major  objec- 
tive wherever  feasible.  The  CEO,  operating  within  the  advisory 
purview  of  a governing  board  and  with  participation  of  the  facul- 
ty, develops  a management  structure  that  extends  throughout  the 
organization.  Responsibility  and  authority  are  devolved  into  that 
structure,  and  department  heads  and  other  managers  are  held 
accountable  and  rewarded  or  sanctioned  for  their  performances. 
The  Commission  thinks  there  are  useful  lessons  to  be  learned  by 
AMCs  from  the  experiences  of  American  business  and  industry, 
which  have  had  to  reorganize  and  often  downsize  in  response  to 
competitive  pressures. 

When  appropriate  governance  and  management  are  combined 
with  a comprehensive  and  realistic  strategic  plan  that  is  built  on  a 
vision  of  the  future  and  recognizes  long-term  constraints  on 
resources,  the  AMC  has  positioned  itself  to  succeed  as  well  as  pos- 
sible. The  ultimate  measure  of  success  is  the  strengthening  of  the 
tripartite  mission  of  the  AMC. 

Implementation  Timetable 

July  15,  1997  Report  delivered  to  President  Atkinson 

July  16,  1997  Report  disseminated  within  UC  as  per 

UCOP  plan  (Vice-President  C.  J.  King) 
October  15,  1997  Comments  due  from  each  AMC 

Begin  AMC  assessments  and  strategic  plans 


II.  History  of  the  Commission 

UC  President  Richard  C.  Atkinson  assumed  the  presidency  in 
October  1995.  As  Chancellor  of  UCSD  for  the  preceding  17  years, 
he  had  become  well  informed  about  medical  education  and  the 
changing  health  care  environment.  Knowledge  of  the  difficulties 
facing  medical  education  was  the  basis  of  his  decision  to  develop  a 
vision  of  the  university’s  future  role  in  medical  education  from  a 
systemwide  perspective.  To  aid  in  developing  the  vision.  President 
Atkinson  appointed  Charles  B.  Wilson,  MD,  to  be  Senior  Associate 
to  the  President  on  Medical  Affairs  and  Director  of  a newly  created 
unit,  the  Health  Care  Research  Group.  Dr  Wilson,  requesting  sab- 


November 15,  1997  UC  response  to  Commission  report 
December  15,  1997  Publication  of  report,  background  white 
papers,  and  University  response 

July  15,  1998  Completion  of  UC  AMC  assessments  and 

strategic  plans 

Conclusion 

The  Commission  has  attempted  to  create  a vision  of  the  future 
to  meet  the  health  care  needs  of  the  people  of  California,  with 
AMCs  playing  a central  role  in  helping  to  meet  those  needs.  The 
five  UC  AMCs  are  the  most  vital  force  in  the  state  to  accomplish 
that  objective.  In  California  and  across  the  nation,  AMCs  are  per- 
ceived to  be  under  severe  financial  pressures  that  threaten  the  via- 
bility of  many  of  them.  In  fact,  some  AMCs  continue  to  do  well  in 
all  aspects  of  their  mission  so  far,  even  in  environments  with  high 
managed  care  penetration. 

The  Commission  did  not  have  time  to  examine  the  progress  that 
the  UC  AMCs  are  making  in  many  of  the  directions  identified  by 
the  Commission  in  its  recommendations.  Based  on  personal  expe- 
rience among  the  members  of  the  Commission  and  its  consultants, 
the  Commission  believes  that  none  of  the  AMCs  has  achieved  that 
vision.  If  the  findings  and  recommendations  of  the  Commission 
are  accepted,  the  next  step  is  to  thoroughly  assess  the  status  with- 
in each  AMC,  and  among  them,  in  each  of  the  three  categories  of 
recommendations.  A strategic  plan  for  medical  education  within 
the  UC  system  and  within  each  AMC  must  then  be  developed  to 
move  toward  the  vision  developed  by  the  Commission  on  the 
Future  of  Medical  Education  (discussed  in  section  II). 

Some  may  think  that  the  report  tends  to  portray  UC’s  AMCs  too 
much  as  institutions  that  have  fallen  behind  the  times  and  must 
reinvent  themselves  to  survive.  That  is  neither  the  intent  of  the 
Commission  nor  the  spirit  of  the  report.  There  is  no  doubt  that  the 
UC  AMCs  will  continue  to  be  leadership  institutions,  but  leader- 
ship is  difficult  to  define  and  assess  amid  the  uncertainties  and 
ambivalence  about  core  values  that  exist  within  the  contemporary 
health  care  system.  AMCs  are  the  key  guardians  of  core  values  in 
health  care  that  emphasize  both  excellence  and  compassion.  A 
principal  intent  of  this  report  is  to  encourage  California’s  AMCs  to 
adopt  a vision  of  the  future  that  is  as  clear  and  realistic  as  possible 
and  to  restructure  themselves  in  ways  that  are  appropriate  to  the 
pursuit  of  that  vision.  The  objective  is  to  create  AMCs  that  will 
lead  the  health  care  system  of  California  into  the  future  based  on 
their  embodiment  of  strong  core  values  with  strong  internal  struc- 
tures to  underpin  their  leadership.  With  this  objective  attained, 
UC’s  AMCs  will  be  well  positioned  to  provide  leadership  in  med- 
ical education,  basic  and  clinical  research,  and  exemplary  patient 
care  to  improve  the  health  of  California’s  diverse  populations — 
fulfilling  the  criteria  of  an  accountable  public  good. 


batical  leave  from  his  position  as  Tong-Po  Kan  Professor  and  Chair- 
man of  Neurological  Surgery  at  UCSF,  assumed  his  position  with 
the  Office  of  the  President  on  July  1,  1996.  Together  they  developed 
the  concept  of  the  Commission  on  the  Future  of  Medical  Education, 
and  Dr  Wilson  agreed  to  serve  as  staff  to  the  Commission. 

President  Atkinson’s  charge  to  the  Commission  on  the  Future 
of  Medical  Education  is  documented  in  appendix  1 . Although  the 
Commission  was  appointed  as  an  advisory  body  supported  by  the 
Office  of  the  UC  President,  it  was  charged  to  develop  an  agenda 
and  pursue  its  work  independently.  TTie  Commission  was  con- 
ceived as  a group  of  individuals  external  to  the  University  who 
represent  a wide  range  of  interests  related  directly  or  indirectly  to 
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medical  education.  The  persons  selected  were  recognized  leaders 
whose  knowledge,  credibility,  and  stature  give  the  authority  of 
expert  opinion  to  the  Commission’s  final  report.  Holding  ex  offi- 
cio membership  on  the  Commission  was  a senior  administrator 
from  each  of  the  five  .<\MCs,  a representative  of  the  Academic 
Senate,  and  a student  representative  from  one  of  the  five  medical 
schools.  The  first  member  appointed  was  Thomas  Langfitt,  MD, 
then  Chairman  and  CEO  of  Glenmede  Trust,  former  President  and 
CEO  of  the  Pew  Foundation  and  the  Pew  Charitable  Trust,  and 
former  Vice  President  for  Medical  Affairs  at  the  University  of 
Pennsylvania.  With  Dr  Langfitt ’s  acceptance  of  the  Chairmanship, 
the  other  members  of  the  Commission  were  chosen  and  invited  to 


III.  Findings  of  the  Commission 

The  UC  system  of  AMCs  is  recognized  as  a precious  resource 
by  the  state  and  by  the  nation.  Each  of  the  five  AMCs  has  a dis- 
tinguished faculty  of  clinicians,  clinical  investigators,  and  basic 
scientists,  and  their  undergraduate  and  graduate  educational  pro- 
grams rank  consistently  among  the  country’s  finest.  UC  scientists 
have  made  vital  contributions  to  biomedicine,  among  them 
cochlear  implants  for  the  deaf,  artificial  surfactants  for  the  treat- 
ment of  premature  babies,  magnetic  resonance  imaging,  and  the 
intravascular  transcatheter  treatment  of  intracranial  aneurysms.  A 
UC  researcher  was  the  codiscoverer  of  gene  splicing,  which  gave 
rise  overnight  to  the  biotechnology  industry.  One  third  of  biotech- 
nology firms  in  the  US  are  located  within  35  miles  of  a UC  cam- 
pus, and  one  sixth  of  the  California  biotechnology  firms  were 
started  by  UC  scientists — for  example,  Genentech.  It  is  not  sur- 
prising that  six  of  the  top-selling  biotechnology  products  stem 
directly  from  research  conducted  on  a UC  campus.  In  a 1997 
report  from  the  National  Science  Foundation,  UC  and  its  affiliated 
national  laboratories  produced  more  research  leading  to  patented 
inventions  than  any  other  public  or  private  university  or  laborato- 
ry, and  when  considered  by  individual  campuses,  UCLA,  UCSF, 
and  UCSD  rank  among  the  top  25  research  universities  in  the 
number  of  biomedical  citations.^  Thirty  Nobel  laureates  have  been 
selected  from  the  UC  faculty. 

The  education,  clinical  research,  and  clinical  care  provided  by  UC 
and  its  AMCs  are  consistently  among  the  finest  in  the  United  States. 
UC  physicians  and  the  UC  hospitals  attract  patients  from  across  the 
nation.  TTiroughout  the  past  decade,  in  national  polls,  UC’s  physi- 
cians and  medical  institutions  have  ranked  among  the  nation’s  best.^. 

With  full  knowledge  and  appreciation  of  the  eminence  of  the 
UC  medical  institutions,  UC  President  Atkinson  appointed  the  UC 
Commission  on  the  Future  of  Medical  Education  to  prepare  a 
report  describing  a vision  for  future  directions  of  medical  educa- 
tion. The  Commission  was  asked  to  look  to  the  future  and  to 
describe  a course  for  medical  education  for  consideration  by  the 
university.  Any  vision  of  the  future  of  medical  education  must  be 
tempered  by  the  pressures  to  contain  the  cost  of  health  care  and  the 
economic  consequences  for  AMCs,  the  shift  from  specialist-  to 
generalist-oriented  health  care  systems,  and  a potential  decrease  of 
public  investments  in  clinical  training  and  research. 

There  are  credible  analysts  who  believe  that  the  managed  care 
thrust  will  run  its  course  with  unknown  structures  to  follow.  There 
are  also  those  who  see  the  present  as  a prelude  to  a future  of  great 
penetration  of  managed  care  organizations  that  will  sustain  their 
marketplace  share.  The  Commission  does  believe  that  physicians 
in  training  need  to  be  provided  with  the  tools  necessary  to  adapt  to 
change  and.  by  themselves,  to  become  the  leaders  of  constructive 


accept  appointments  (appendix  2).  The  UCSF  Center  for  the 
Health  Professions  was  selected  to  provide  consultation  through- 
out the  project,  to  obtain  quantitative  data,  and  to  assist  in  prepar- 
ing the  final  report.  Arlyss  Anderson,  a doctoral  student  at  the 
UCSF  School  of  Nursing  with  interest  in  the  health  care  workforce 
and  primary  care,  was  selected  as  staff  research  associate  to  the 
project.  Financial  support  for  the  Commission’s  staff  and  activities 
came  from  separate  grants  from  the  Robert  Wood  Johnson  Foun- 
dation and  the  University  of  California  Office  of  the  President. 

The  Commission  met  three  times,  in  October  1996,  January 
1997,  and  April  1997,  in  California.  Phasing  of  the  project  is  out- 
lined in  appendix  3. 


and  productive  change.  Academic  medical  centers  must  take  a 
strong  leadership  role  in  better  understanding  risk,  efficacy,  and 
efficiency  and  balancing  that  risk  with  the  goals  and  missions  and 
the  needs  of  the  public. 

While  the  UC  AMCs  must  engage  in  change  to  survive  in  the 
current  environment,  they  must  also  work  to  define  individual 
futures  that  advance  medicine  to  assure  that  the  graduates  of  their 
programs  are  able  to  adapt  to  change  and  advance  medicine  well 
into  the  next  decade.  Advances  in  molecular  biology  and  genetics 
will  radically  change  not  only  the  incidence  and  prevalence  of 
many  illnesses  but  also  the  ways  in  which  primary  and  specialty 
care  are  practiced. 

Because  the  focus  of  this  report  is  on  medical  education,  as 
guided  by  the  charge  of  President  Atkinson,  the  research  mission 
of  the  AMC  is  not  addressed  directly.  The  Commission  fully 
appreciates  and  endorses  the  essentiality  of  preserving  the  capa- 
bility of  the  AMCs  for  biomedical  research.  Moreover,  the  Com- 
mission recognizes  the  inextricable  coupling  of  medical  education 
and  research.  They  are  the  threads  of  a single  fabric  that  is  funda- 
mental to  the  impressive  success  of  the  nation’s  academic  medical 
enterprise.  Although  it  has  been  necessary  to  delimit  the  scope  of 
this  report  to  medical  education,  this  should  not  be  perceived  as 
suggesting  any  lesser  importance  of  a distinguished  research  pres- 
ence of  the  UC  AMCs. 

With  an  awareness  of  realistic  constraints  to  the  introduction  of 
major  change  in  medical  education,  the  Commission  sought  to  be 
creative  in  developing  a vision  of  a future  in  which  medical  edu- 
cation is  aligned  with  the  health  care  needs  of  California.  Consid- 
ering the  stature  of  UC’s  present  system  of  medical  education,  the 
complex  changes  taking  place  in  health  care  delivery  in  the  Unit- 
ed States,  and  the  velocity  of  those  changes,  the  Commission 
accepted  a difficult  charge. 

The  following  sections  provide  background  for  the  recommen- 
dations of  the  Commission  regarding  the  changing  nature  of  health 
care  in  California  and  its  implications  for  medical  education. 

Changing  Nature  of  Health  Care  in  California 

Unprecedented  change  is  occurring  today  in  the  health  care 
delivery  system:  in  the  science  and  technology  available  for  man- 
aging patients;  and  in  the  public’s  needs,  attitudes,  and  expectations 
of  health  care  professionals — all  affecting  the  roles  and  composi- 
tion of  the  health  care  workforce.  The  Commission  has  chosen  to 
consider  the  future  of  medical  education  in  the  UC  system  from  a 
demand-side  perspective,  based  on  the  needs  of  Californians,  rather 
than  the  traditional  supply-side  perspective  that  has  been  the  basis 
of  other  analyses.  Although  any  analysis  of  these  changes  is  limit- 
ed by  the  information  currently  available  and  observable  trends, 
during  this  analysis  an  effort  has  been  made  to  project  changes  over 
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a ten-year  period.  Information  and  data  gathered  as  background  for 
the  Commission’s  work  were  compiled  from  published  literature 
and  from  20  white  papers  requested  by  the  Commission.  Five 
major  areas  of  focus  in  evaluating  the  changing  nature  of  health 
care  in  California  are  as  follows;  demographic  changes,  epidemio- 
logic trends,  changes  in  the  health  care  delivery  system  in  Califor- 
nia, changes  in  the  management  of  patients,  and  the  public’s 
changing  attitudes  and  expectations  of  health  care. 

Demographic  Changes  in  California 

Population  characteristics  that  are  likely  to  have  an  impact  on 
the  delivery  of  health  care  .services,  and  for  which  projections  are 
publicly  available,  are  age,  race  or  ethnicity,  and  region  of  resi- 
dence. Overall  population  size  based  on  1990  adjusted  census  fig- 
ures'* estimates  California’s  population  in  1997  to  be 
approximately  32  million. 

Although  projections  of  population  size  in  2007-2010  differ  con- 
siderably, both  the  California  Department  of  Finance  (CDOF)  and 
the  US  Bureau  of  the  Census  agree  that  the  population  will  grow. 
TTiere  is  disagreement  about  the  amount  of  growth,  but  CDOF  pro- 
jections, commonly  relied  on  figures,  suggest  an  increase  of  approx- 
imately 28%  by  2010.  There  is  agreement  that  the  long-standing 
trend  of  significant  in-migration,  both  domestic  and  international, 
has  reversed  since  1988,  with  a net  loss  of  approximately  1 million 
residents  in  California  to  other  states  as  of  1995. 


Figure  1. — Projections  of  California's  Population 


Year 


-Calif.  DOF 
-Census  series  A 
-Census  series  B 


Source:  Mauldon,  CFME. 


There  is  also  agreement  about  where  growth  will  be  concen- 
trated, with  experts  predicting  a near-doubling  of  the  “oldest  old,’’ 
the  population  older  than  85  years,  and  increases  in  the  Hispanic 
population  by  77%  to  99%  and  in  individuals  of  “Other”  races — 
primarily  Asians  and  Pacific  Islanders — by  66%  to  97%  . By  the 
2007,  only  about  43%  of  Californians  will  be  non-Hispanic 
whites.  The  number  of  non-Hispanic  whites  either  will  grow  little 
(12%)  or  may  actually  decline. 

Figure  2. — Projections  of  Population  Growth  for  California, 
1990-2010,  Range  of  Estimates 
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Figure  3. — California's  Projected  Population  in  2010  by 
Race/Ethnicity 
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Source:  Mauldon.  CFME. 

Currently,  most  of  the  population  of  California  (58%)  lives  in 
the  “southern  region”  (Los  Angeles-San  Diego  metropolitan 
area).  One  fifth  lives  in  the  greater  San  Francisco  Bay  Area  (20%), 
one  tenth  (9%)  lives  in  the  Central  Valley,  and  another  eighth 
(12%)  lives  elsewhere  in  the  state.  The  areas  of  California  pro- 
jected to  have  the  largest  population  growth  are  the  Central  Valley 
and  Inland  Empire  areas,  with  a projected  population  increase  of 
approximately  75%  by  2010,  according  to  the  CDOF. 

Epidemiologic  Trends  in  California 

TTie  overall  burden  of  disease  in  California  is  determined  by  the 
rate  of  disease  in  the  population  and  by  the  population’s  size  and 
structure.  The  projected  28%  increase  in  California’s  population  is 
the  most  significant  single  factor  affecting  the  burden  of  disease 
and — despite  lower  rates  for  some  individual  diseases — that 
increase  in  population  predicts  an  overall  increase  in  the  burden  of 
disease  in  California.  Increases  in  the  total  number  of  children  and 
young  people  will  elevate  the  number  with  infectious  diseases  of 
childhood,  sexually  transmitted  diseases,  unintentional  injury,  and 
homicide.  A proportionate  increase  in  the  older  population  sug- 
gests a relative  increase  in  diseases  of  aging,  particularly  heart  dis- 
ease, cancer,  stroke,  chronic  obstructive  lung  di.sease,  and  diabetes 
mellitus.  The  proportionate  increase  in  the  Hispanic  population  in 
California  will  have  relatively  little  effect  on  the  overall  disease 
burden,  as  rates  for  this  population  are  similar  to  those  for  the  pop- 
ulation as  a whole,  except  for  diabetes  mellitus,  where  the  preva- 
lence is  substantially  higher  in  Hispanics. 

The  projected  28%  increase  in  California’s  population  is  the 
most  significant  single  factor  affecting  the  burden  of  disease 
and — despite  lower  rates  for  some  individual  diseases — that 
increase  predicts  an  overall  increase  in  the  burden  of  disease  in 
California. 

Major  risk  factors  for  disease  or  injury  among  Californians 
have  been  decreasing,  including  cigarette  smoking,  which 
decreased  by  30%  from  1984—1993,  and  driving  while  intoxicat- 
ed. The  use  of  seat  belts  has  increased  dramatically  over  the  same 
period,  which  may  result  in  reduced  vehicular  death  rates.  Other 
trends  are  not  so  encouraging.  The  proportion  of  Californians  with 
hypertension,  a major  risk  factor  for  circulatory  disorders,  has 
remained  stable,  at  approximately  20%,  over  the  past  decade.^  The 
prevalence  of  overweight,  a risk  factor  for  hypertension  and  dia- 
betes mellitus,  has  increased  substantially  in  California,  as  has 
physical  inactivity.  Low  socioeconomic  status  and  poverty — pow- 
erful and  consistent  predictors  of  disease  and  injury — have 
increased  since  the  mid-1970s  and  currently  in  California 
approach  25%  for  people  younger  than  18  years.  Poverty  rates  are 
lowest  for  adults  older  than  1 8 years  and  highest  for  those  younger 
than  18.  In  all  age  groups,  the  prevalence  of  poverty  is  signifi- 
cantly higher  for  blacks,  Hispanics,  and  “other”  races,  and  is  low- 
est for  non-Hispanic  whites.  Poverty  rates  are  consistently  higher 
for  females  than  for  males,  and  this  is  most  pronounced  among  the 


Source:  Mauldon,  CFME. 
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group  aged  75  years  or  older,  where  the  female  poverty  rate  is  Figure  6. — Predicted  Trends  in  Mortality  Rates  by  Disease  Pres- 
more  than  50%  greater  than  the  male  poverty  rate.  ent  to  2007 


Figure  4. — Trends  for  Disease  Risk  Factors,  1984-1993 
Risk  factors  for  disease  Trends,  1984-1993 
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Source:  Ragland,  CFME7 

Mortality  rates  and  disease  or  illness  rates  are  useful  in  assess- 
ing the  health  of  a population  and  are  readily  available  for  all  com- 
mon conditions.  Overall  rates  of  mortality  have  declined  in 
California  and  the  United  States  in  recent  decades,  as  has  mortali- 
ty from  most  specific  causes,  including  most  chronic  diseases. 


Figure  5. — Age-Adjusted  Mortality  in  California  from  1980  to 
1991,  mortality  rate  per  100,000 


1980  1981  1982  1983  1984  1985  1986  1987  1988  1989  1990  1991 
Year 


Source;  Ragland,  CFME.* 

Continued  decreases  in  the  mortality  rates  from  heart  disease, 
stroke,  unintentional  injury,  suicide,  and  chronic  liver  disease 
and  cirrhosis  are  predicted.  Work-related  injury  death  rates  in 
California  have  decreased  by  50%  from  1980  to  1990  and  are 
continuing  to  decrease  and  to  meet  the  “Healthy  California 
2000”  objective  of  4 deaths  per  100,000  workers  in  1995.®  An 
increase  in  mortality  due  to  chronic  obstructive  lung  disease  is 
likely,  with  a later  leveling  or  slight  decrease  due  to  decreasing 
smoking  rates.  Increased  rates  of  mortality  from  diabetes  melli- 
tus  are  probable  and  are  likely  to  continue  into  the  next  decade, 
partly  because  of  the  dramatic  trend  toward  increased  over- 
weight in  Californians.  Although  AIDS  mortality  rates  have  been 
increasing,  it  is  likely  that  the  incidence  of  new  cases  will  level 
off  as  a consequence  of  behavior  changes  in  the  population,  and 
the  mortality  rate  may  be  altered  by  new  therapies.  AIDS  will 
continue  to  be  an  important  cause  of  death,  as  will  cancer  and 
homicide,  because  of  the  significant  toll  these  hazards  take  on 
the  young  in  terms  of  “potential  years  of  life  lost.” 

Communicable  disease  rates  have  been  showing  a downward 
trend,  and  barring  unforeseen  environmental  changes,  California 
should  have  no  major  increase  in  these  rates.  Cancer  mortality 
rates  have  been  relatively  stable  over  recent  decades,  although  by 
2007  there  may  be  a slight  decrease  due  primarily  to  decreased 
smoking.  Mortality  rates  from  intentional  injury  or  homicide  are 
difficult  to  predict  because  they  vary  around  patterns  of  drug  use, 
availability  of  guns,  and  variable  social  conditions. 


Disease  Predicled  Trend  in  Mortality  Rate 
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Source:  Ragland,  CTME.' 


Age-adjusted  mortality  rates  show  significant  sex  and  racial  or 
ethnic  differences  for  most  of  the  major  causes  of  death  in  Cali- 
fornia. Males  and  blacks  have  the  highest  age-adjusted  mortality 
rates  in  every  age  group.  Blacks  also  have  the  highest  age-adjust- 
ed mortality  rates  in  all  but  three  major  causes  of  death:  chronic 
obstructive  lung  disease,  where  they  share  the  highest  rates  with 
non-Hispanic  whites;  suicide,  where  non-Hispanic  whites  have  the 
highest  rates;  and  cirrhosis,  where  blacks  share  the  highest  rates 
with  Hispanics.  Hispanics  have  lower  or  similar  rates  to  non-His- 
panic whites  for  all  major  causes  of  disease  except  homicide,  dia- 
betes mellitus,  and  cirrhosis.  Asians  either  have  the  lowest 
age-adjusted  mortality  rates  or  share  them  with  another  group. 


Figure  7. — Coronary  Heart  Disease  Age-Adjusted  Mortality 
Rates  per  100,000,  by  Race/Ethnicity,  California,  1980-1993 
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Source:  Ragland.  CFME.^ 


Figure  8. — Eleven  Leading  Causes  of  Mortality  in  California  in 
1993:  Number  of  Deaths,  Percentage  of  All  Mortality,  Age- 
Adjusted  Mortality  Rate,  and  Potential  Years  of  Life  Lost  (PYLL) 


Cause 
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Heart  disease 
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7 

47.9 
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COPD 

10,625 

5 

33.5 

51 

Pneumonia  and  influenza 

10,508 

5 

33.1 

68 

Unintentional  injury 

9,536 

4 

30.0 

756 

HIV  infection 

6,287 

3 

19.8 
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Homicide 

4,206 

2 

13.3 
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Diabetes  mellitus 

3,831 

2 

12.1 

46 

Suicide 

3,818 
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12.0 
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Chronic  liver  disease  and 
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3,681 

2 

11.6 

114 
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Other  (residual)  33.230  15  104.7  1.292 

All  mortalities  220.271  100  693,9  4,659 


Source:  Ragland.  CFME.' 

Positive  changes  in  the  health  of  Californians  have  been  the 
result  of  vigorous  and  systematic  efforts  toward  prevention.  These 
efforts  must  be  continued  to  maintain  or  improve  current  levels  of 
health. 

Changes  in  the  Health  Care  Delivery  System 
in  California 

The  health  care  delivery  system  in  California  today  is  undergo- 
ing rapid  and  unprecedented  change.  The  initial  driver  of  this 
change  was  unsustainable  cost,  with  health  care  consuming  approx- 
imately 15%  of  the  gross  domestic  product  in  1995  and  per  capita 
costs  exceeding  those  in  all  other  industrialized  nations.  The  end  of 
World  War  II  began  an  unprecedented  increase  in  expenditures  for 
health  care,  medical  research,  hospital  construction,  and  education 
in  the  health  professions.  With  the  introduction  of  the  federal 
Medicare  and  Medicaid  programs  in  the  1960s,  health  care  costs 
rose  rapidly.  The  issues  of  cost,  coupled  with  lack  of  access  to  care 
among  a significant  proportion  of  the  population,  brought  health 
care  reform  into  the  political  arena,^  with  affordability,  access,  and 
accountability  as  the  primary  focus.*  With  a lack  of  federal  direc- 
tion for  health  reform  in  1 994,  health  care  has  become  increasing- 
ly market  driven,  with  California  and  other  markets  in  the 
midwestem  United  States  moving  rapidly  to  a system  dominated 
by  managed  care  and  large  health  care  organizations.^  Currently, 
California  has  penetration  rates  for  managed  care  of  more  than  50% 
in  major  markets.®  TTiis  level  is  increasing  as  managed  care  pro- 
grams are  phased  in  for  Medi-Cal  populations  throughout  the  state. 

The  financing  system  that  has  emerged  in  California,  with  the 
notable  exception  of  Kaiser  Permanente,  is  made  up  largely  of 
delivery  systems  called  independent  practice  associations  (IPAs) 
that  are  marketed  by  multiple  health  insurance  carriers,  each  of 
which  offers  several  service  plans. The  carriers  have  developed 
contractual  arrangements  with  multispecialty  group  practices  and 
IPAs  on  a per  capita  basis,  shifting  much  of  the  financial  risk  from 
the  insurance  carrier  to  the  contracting  medical  group.  Power  of  the 
carriers  or  payers  in  the  market  is  being  achieved  through  consoli- 
dations and  mergers  that  increase  the  number  of  patients  controlled. 

Purchaser  groups,  originally  formed  by  large  corporations  in  Cal- 
ifornia, have  developed  standards  and  requirements  to  manage  health 
care  competition  and  are  shaping  the  transformation  of  managed  care 
on  the  West  Coast."  The  strategies  used  by  one  purchaser  group — 
the  Pacific  Business  Group  on  Health — have  been  standardization  of 
the  benefit  package,  analysis  of  enrollee  risk,  development  of 
requirements  for  data  disclosure,  mandates  for  measurable  improve- 
ments in  quality,  and  collective  negotiation  of  premiums. 

Competition  among  carriers  has  operated  largely  on  the  basis  of 
cost  for  a standardized  benefit  package.  In  the  future,  as  quality 
measures  and  data  collection  and  analysis  are  refined,  that  compe- 
tition will  be  more  strongly  driven  by  the  value  that  the  carrier  can 
offer  the  consumer. 

Providers  of  health  care  are  also  undergoing  significant  consol- 
idation and  mergers  and  are  integrating  vertically,  horizontally,  and 
“virtually”  through  contractual  alliances  that  create  large  delivery 
systems.®  '^  Economic  power  in  the  system  has  shifted  away  from 
the  providers  of  health  care  services  and  toward  the  purchasers  and 
payers  of  those  services.®  Currently,  this  position  of  power  is 
strengthened  by  an  oversupply  of  physicians  and  hospitals. 

Although  economics  has  been  the  principal  driver  of  change  in 
health  care  delivery  systems,  three  values  have  emerged  as  the  foci 
of  managed  care  systems  in  the  United  States:  the  capacity  to  con- 
tain or  reduce  costs,  the  ability  to  increase  patients’  satisfaction. 


and  the  ability  to  improve  the  health  or  functional  status  of  the 
individual.”  Costs  of  health  care  have  stabilized  and  actually 
decreased  9.2%  in  1995  in  California  as  a result  of  collective  nego- 
tiations by  purchasers."  Purchaser  groups  negotiate  with  carriers 
for  plan  benefits  and  services,  .seeking  value  for  money  spent.  This 
encourages  carriers  to  provide  high-quality  care  for  the  lowest 
possible  rates.  The  evaluation  of  increased  satisfaction  among 
patients  and  improvement  of  the  health  or  functional  status  of  indi- 
viduals as  measures  of  overall  quality  have  proved  to  be  difficult. 
The  purchasing  alliances  have  been  instrumental  in  the  develop- 
ment of  quality  standards  to  permit  comparisons  between  carriers, 
and  ultimately  between  providers,  through  the  Health  Plan 
Employer  Data  and  Information  Set  developed  through  the 
National  Committee  on  Quality  Assurance.  This  system  and  other 
developing  measures  have  the  potential  to  permit  comparisons  of 
carriers  and  providers  on  the  basis  of  patients’  satisfaction,  includ- 
ing access  measures  and  outcome  data  derived  from  health  and 
functional  status  measures. 

Following  this  period  of  transformational  change  in  the  health 
care  delivery  system  in  California,  values  within  the  system  of 
cost  containment,  patients’  satisfaction,  and  the  improvement  of 
health  status  measures  are  likely  to  continue  into  the  next  century. 
The  structure  of  the  delivery  system,  however,  will  continue  to 
evolve,  and  the  implications  for  medical  education  will  need  to  be 
revisited  periodically. 

Changes  in  the  Management  of  Patients 

“Managed  care”  has  different  meanings  and  connotations.  It 
has  been  defined  as  “the  assumption  of  responsibility  and  account- 
ability for  the  health  of  a defined  population,  and  the  simultaneous 
acceptance  of  the  financial  risk  inherent  in  assuming  that  respon- 
sibility. Managed  care  promotes  the  effective,  responsible,  and 
efficient  overseeing  of  the  health  of  the  individual  within  a given 
population.””  Although  much  of  the  emphasis  of  managed  care 
has  been  organizational,  the  effect  of  these  changes  on  the  care  and 
management  of  patients  is  of  the  utmost  importance  and  concern. 

Changes  in  the  assumption  of  financial  responsibility  for  the 
health  care  of  individuals  and  populations  have  far-reaching  impli- 
cations for  patient  management.  The  movement  away  from  fee- 
for-service  health  care — which  reimburses  health  care 
professionals  and  systems  for  such  services  as  treatments,  diag- 
nostic tests  and  procedures,  and  operations — to  a system  in  which 
the  provider  is  reimbursed  a set  fee  for  managing  the  health  of 
individuals  and  populations  is  expanding  the  focus  of  patient  man- 
agement from  the  treatment  of  disease  to  the  promotion  of  health. 
Within  the  emerging  system,  disease  is  perceived  as  a “cost”  rather 
than  a “source  of  revenue.”  The  goal  is,  therefore,  the  avoidance 
of  disease  and  the  limiting  of  functional,  and  thereby  financial, 
consequences  of  disease.  Increasing  value  is  being  placed  on  pre- 
venting disease  or  its  complications  and  eliminating  the  risk  fac- 
tors for  disease. 


Figure  9. — The  Shifting  Paradigm 


Fee-for-service  -> 

Cost  unaware  -> 

Disease  as  revenue  -» 

Treatment  -> 

Hospital-based 

Self-referral  -) 

Individual 

Provider  autonomy  -> 


Capitation 
Cost  accountable 
Disease  as  cost 
Prevention 
Ambulatory-based 
“Gatekeepers”  to  ??? 

Population 

Provider  profiling  and  accountability 


Source:  Conunission  on  the  Future  of  Medical  Education. 
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Control  of  health  care  costs  is  likely  to  remain  a major  focus  of 
health  system  development  into  the  next  century.  One  of  the  strate- 
gies for  reducing  costs  in  the  system  has  been  to  reduce  the  use  of 
“high-cost  centers,”  such  as  hospitals  and  medical  centers,  and  to 
shift  care  to  ambulatory  settings.  This  has  resulted  in  innovation 
and  increased  efficiencies  in  the  medical  and  surgical  management 
of  disease  and  in  decreasing  hospital  occupancy  rates,  with  an 
average  hospital  occupancy  rate  in  California  of  52.4%  of  licensed 
beds  in  1994.''*  A second  strategy,  developed  to  reduce  unneces- 
sary high-cost  specialty  care  in  managed  care  systems,  is  focused 
on  increasing  the  coordination  of  care  by  using  primary  care  pro- 
fessionals as  “gatekeepers.”  Although  the  overall  coordination  of 
all  elements  of  care  delivered  to  patients  and  the  appropriate  use 
of  services  are  critically  important  and  laudable  goals  of  any 
health  care  system,  the  initial  gatekeeper  model  has  met  with 
significant  resistance  from  patients  and  professionals  alike.  A tran- 
sition is  being  made  from  this  model  to  more  flexible  models  that 
provide  patients  with  greater  choice,  although  it  is  likely  that  firm 
control  and  management  of  diagnostic  and  treatment  choices  will 
continue  to  be  managed  to  varying  degrees  at  the  level  of  the  IPA 
and  health  plan.  The  reimbursement  of  professionals  through 
“capitation,”  rather  than  fee  for  service,  has  encouraged  physicians 
to  increase  their  number  of  patients  served  but  has  provided  little 
incentive  for  improving  the  quality  of  care  provided. 

The  collection  and  dissemination  of  data  related  to  the  quality 
of  medical  practice  has  created  a new  awareness  of  accountability 
in  the  health  care  system.  Before  these  efforts  developed  in  man- 
aged care,  primarily  to  evaluate  variability  within  the  system,  the 
dominant  physician  practice  was  a “solo”  practice  in  which  pro- 
fessional ethics  and  standards  were  assumed  and  the  accountabili- 
ty of  individuals  or  groups  of  physicians  was  enforced  only 
through  limited  peer  review  systems  and  malpractice  litigation. 
Health  care  delivery  systems,  hospitals,  and  health  care  profes- 
sionals are  being  held  increasingly  accountable  to  provide  care 
that  can  be  considered  “best  practice”  by  using  standardized  meas- 
ures of  health  care  “quality,”  not  only  for  individual  patients  but 
for  entire  populations. 

“Practice  profiling” — rating  individual  practices  and  profes- 
sionals on  their  ability  to  provide  necessary  services  for  popula- 
tions of  patients,  often  accounting  for  cost  and  risk  adjustment — is 
a developing  strategy  in  the  management  of  patients.  This  system- 
atic collection  and  analysis  of  data  about  physicians’  practice  qual- 
ity and  efficiency  creates  the  substrate  for  continuous  quality 
improvement,  focusing  attention  on  the  entire  population  managed 
by  a single  health  care  professional  or  group  of  professionals.  Cur- 
rent challenges  of  this  system  are  the  validity  of  profiling  and  of 
quality  measures,  as  well  as  the  capability  of  information  systems 
to  gather  data  and  provide  state-of-the-art  information,  data,  and 
education  to  individual  professionals  to  help  them  improve  the 
quality  of  patient  and  population  management. 

The  increasing  ability  to  measure  outcomes  of  care  is  spawning 
the  development  of  practice  management  companies  and  the  focus 
on  high-cost  diseases  within  all  health  care  organizations.  Innova- 
tive models  for  the  management  of  patients  with  certain  diseases 
(eg,  asthma,  diabetes  mellitus,  or  congestive  heart  failure)  are  being 
developed  with  carefully  measured  costs  and  quality.  “The  next 
generation  of  managed  care  will  focus  on  proactive  management  of 
chronic  conditions  to  maintain  patients’  optimal  health  status.”'^ 

Changes  in  the  Public’s  Attitudes  and 
Expectations  of  Health  Care 

The  United  States  has  the  highest  level  of  per  person  spending 
for  health  care  in  the  world,  but  reports  the  lowest  level  of  satisfac- 
tion with  its  health  care  system.'®  The  nation’s  unsustainable 
expenditure  for  health  services  reflects  many  factors,  not  the  least 


of  which  is  the  public’s  appetite  for  the  benefits  of  technology. 
DiMatteo  et  al'^  have  described  the  public’s  perception  of  the 
health  care  provided  by  our  present  system  and  the  rating  of  physi- 
cians who  provide  this  care.  The  great  majority  of  Americans 
express  satisfaction  with  their  personal  physician,  but  fewer  than  a 
third  have  a great  deal  of  trust  or  confidence  in  physicians  general- 
ly. Nonetheless,  physicians  top  the  list  of  prestigious  occupations.'* 
Clearly,  “prestige”  has  a very  different  meaning  from  “confidence” 

The  great  majority  of  Americans  express  satisfaction  with  their 
personal  physician,  but  fewer  than  a third  have  a great  deal  of  trust 
of  confidence  in  doctors  generally. 

As  the  financial  risk  for  care  provided  has  moved  closer  to  indi- 
vidual health  care  professionals,  there  has  been  a public  “backlash” 
and  concern  that  health  care  professionals  are  seen  as  “gatekeep- 
ers”— agents  of  a bureaucracy,  intent  on  withholding  care  for  the 
sake  of  financial  gain  or  stability  of  the  IPA  or  health  plan.'^  In  the 
“gatekeeper”  model,  physicians  must  work  within  the  paradox  of 
restricting  health  care  practices  while  still  enabling  patients  to 
obtain  health  care.  Institution  of  this  model,  which  created  a sudden 
reversal  of  physicians’  role  from  providers  of  care  to  deniers  or 
withholders  of  care,  at  first  surprised  and  then  angered  a once-trust- 
ing public.  In  the  short  memory  of  the  public,  the  costly  potential 
for  unneeded  tests  and  procedures  and  excessive  care  that  came  to 
characterize  the  fee-for-service  system  was  forgotten,  and  the  over- 
riding concern  under  managed  care  has  been  the  denial  of  appro- 
priate, needed,  and  inevitably,  the  best  care.  Lown  captures 
physicians’  dilemma  in  his  book.  The  Lost  Art  of  Healingf^  when 
he  describes  the  current  system  as  compelling  physicians  to  shift 
their  focus  “from  attending  the  sick  to  guarding  the  bottom  line, 
putting  the  system  on  a collision  course  with  professional  doctor- 
ing.” Above  all  else,  physicians  must  guard  and  adhere  to  the  set  of 
values  that  constitute  the  essence  of  their  profession. 

Increased  focus  on  productivity  in  many  health  organizations 
has  caused  many  health  care  professionals  and  patients  to  complain 
that  their  time  together  is  more  limited  than  ever.  The  result  of  these 
pressures  has  been  public  distrust  and  anger  directed  toward  the 
managed  care  industry,  with  hundreds  of  bills  being  introduced  in 
state  legislatures  in  1996  to  control  managed  care  practices. 

DiMatteo'^  has  reviewed  the  public’s  perception  of  today’s 
practicing  physicians.  This  work  revealed  that  of  the  17  core  com- 
petencies of  health  care  professionals  that  were  developed  by  the 
Pew  Health  Professions  Commission  in  1991,  the  respondents 
rated  3 competencies  as  most  important:  diagnosing  and  treating 
illness,  communicating  with  patients,  and  ethical  conduct.  Physi- 
cians of  the  respondents  received  their  highest  ratings  on  ethical 
conduct  but  received  their  lowest  ratings  on  communication  with 
patients  and  on  attention  to  the  cost  of  treatment.  These  findings 
were  similar  for  HMO  and  non-HMO  subscribers. 

The  public  rates  3 competencies  as  most  important:  diagnosing 
and  treating  illness,  communicating  with  the  patient,  and  ethical 
conduct. 

Physicians’  new  role  encompasses  the  new  expectations  of  an 
increasingly  well-informed  and  sophisticated  public.^'  Patients 
want  to  discuss  options  and  be  involved  in  diagnostic  and  thera- 
peutic decisions. They  expect  physicians  to  have  current  knowl- 
edge of  new  technology,  and  they  want  an  interaction  that  is  much 
more  symmetrical  than  in  the  past,  even  though  substantial  asym- 
metry of  medical  information  still  exists.  Medicine  has  been 
demystified,  with  the  result  that  physicians  who  were  once  expect- 
ed to  assume  an  authoritarian,  almost  parental  demeanor  are  now 
expected  to  foster  a patient-physician  interchange  that  is  educa- 
tional, interactive,  and  clarifying.  The  authoritarian  role  that  was 
once  virtually  unquestioned  has  become  unacceptable,  and  the 
public  expects  physicians  to  communicate  recommendations  in 
terms  that  are  understandable  and  unambiguous.  The  quality  of 
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health  outcomes  has  been  directly  related  to  communication  with- 
in the  physician-patient  dyad.^’  Research  demonstrates  that  at  least 
50%  of  patients  leave  physicians’  offices  not  understanding  what 
has  been  recommended  to  them.  It  is  not  surprising  that  40%  of 
patients  do  not  adhere  to  recommendations  from  physicians. 

Physicians  today  need  to  be  knowledgeable  about  a broader 
range  of  modalities  and  theories  than  those  of  traditional  Western 
medicine  and  conventional  medical  practice,  yet  new  physicians 
must  acquire  new  competencies  without  abandoning  the  tradition- 
al role  that  physicians  have  played  for  much  of  this  century.  While 
patients  still  seek  knowledge  and  guidance  from  their  physicians, 
they  expect  the  physicians  to  be  responsive  to  their  concerns  as 
participants  in  their  own  health  care.  In  summary,  the  “new  physi- 
cian” must  be  qualified  not  only  to  diagnose  and  treat  patients,  but 
to  provide  guidance  on  disease  prevention  and  detection  while  also 
offering  advice  on  a health  maintenance  and  a healthy  lifestyle, 
including  diet,  exercise,  weight  control,  and  substance  abuse. 
Focus  on  the  promotion  of  health  and  maximizing  functional  sta- 
tus reaches  beyond  the  traditional  biomedical  model  of  disease, 
within  which  most  physicians  today  have  been  trained,  to  a model 
that  has  been  termed  “biopsychosocial.” 

Figure  10. — Changing  Expectations;  Physicians'  New  Roles 

Promote  health 
Communicate  well 

Attend  to  biopsychosocial  dimensions 
Advise  on  healthy  lifestyles 
Incorporate  new  technology,  where  appropriate 
Involve  patient  in  decisions 

Source:  Commission  on  ihe  Future  of  Medical  Education. 

How  does  the  public  view  the  institutions  that  transform  stu- 
dents into  physicians?  The  term  “academic  medical  center”  is  not 
well  understood  by  the  public.  Notably,  when  comparing  the  value 
of  AMCs’  three  missions,  they  value  medical  research  and  patient 


IV.  Recommendations  of  the  Commission 

Development  of  a Vision  for  Medical  Education 
in  the  UC  System 

Forecasting  involves  predicting  what  something  will  be  or  do  at 
a designated  future  time  based  on  past  and  current  trends  and  on  a 
full  knowledge  of  the  present  status.  Forecasting  assumes  no 
major  intervention  or  event.  Another  approach  to  envisioning  the 
future  predicts  what  the  future  might  be  or  could  be  with  purpose- 
ful intervention,  a kind  of  futurism  that  describes  a desired  or  ideal 
state  as  a goal  in  future  time  or  establishes  an  idealized  bench- 
mark. The  Commission  chose  to  fulfill  its  charge  to  describe  the 
future  of  medical  education  by  defining  a vision  or  benchmark, 
rather  than  forecasting  the  future  of  medical  education,  because  if 
reaching  a particular  status  becomes  a goal,  then  one  or  many 
plans  can  be  designed  to  reach  that  goal. 

Many  innovations  have  been  and  are  being  introduced  through- 
out the  UC  system  and  the  nation’s  AMCs.  Some  will  be  successful 
and  others  less  so.  A new  program  that  is  implemented  successfully 
at  one  site  may  fail  at  another  because  of  differing  conditions,  such 
as  tradition,  personnel,  or  environment,  whether  internal  or  external. 
For  this  reason,  throughout  this  report  the  Commission  emphasizes 


care,  which  they  perceive  as  direct  benefits  to  their  health,  more 
highly  than  medical  education.  When  AMCs’  core  missions  of 
education,  research,  and  provision  of  care  are  described,  the  pub- 
lic’s reaction  is  strongly  positive.  An  overwhelming  majority  think 
that  this  nation’s  medical  education,  health  care,  and  scientific 
research  are  the  world’s  best.  When  confronted  with  the  possibili- 
ty that  AMCs  might  be  in  jeopardy  because  of  an  erosion  of  finan- 
cial support,  the  public  expresses  disbelief — although  they  have 
little  understanding  of  how  AMCs'  missions  are  financed. 
Despite  a poor  understanding  of  AMCs,  the  public  clearly  values 
their  mission  and  at  the  same  time  is  unaware  that  they  are  severe- 
ly threatened  in  the  radically  transformed  health  care  environment. 

Implications  for  Medical  Education 

The  major  changes  occurring  in  health  care  in  the  United  States 
and  in  California,  in  particular,  have  broad  implications  for  medical 
education.  The  Commission  focused  on  three  areas  of  medical  edu- 
cation that  are  most  significantly  impacted;  the  process,  content,  and 
setting  of  all  levels  of  medical  education;  the  size,  specialty  compo- 
sition, and  distribution  of  the  physician  workforce  in  California;  and 
the  structure,  governance,  and  management  of  the  UC  AMCs. 

Medical  education  must  adapt  to  the  new  environment,  meet 
demonstrable  health  needs,  and  be  socially  accountable.  The 
forces  effecting  change  in  US  health  care  require  that  the  institu- 
tions responsible  for  medical  education  engage  in  self-examina- 
tion. If  AMCs  promote  education  as  a public  good  and  therefore 
deserving  of  public  support — an  argument  that  justifies  the  appeal 
for  public  funding  of  medical  education — then  the  new  physician 
must  have  the  attitudes,  competencies,  and  knowledge  that  the 
public  requires  and  expects.  Similarly,  if  insurers  and  managed 
care  organizations  continue  to  be  major  consumers  of  physician 
services  and  contribute  to  the  funding  of  medical  education,  then 
in  return  the  new  physician  must  also  meet  their  expectations.  The 
argument  for  evaluating  the  successes  and  failings  of  today’s  med- 
ical education  and  for  formulating  a future  for  medical  education 
is  compelling  and  is  the  raison  d’etre  of  the  UC  Commission  on 
the  Future  of  Medical  Education. 


broad  principles  rather  than  specifics  because  the  five  UC  AMCs  are 
very  different,  and  understandably  so. 

The  Commission  chose  to  fulfill  its  charge  to  describe  the 
future  of  medical  education  by  defining  a vision  or  benchmark, 
rather  than  forecasting  the  future  of  medical  education,  because  if 
reaching  a particular  status  becomes  a goal,  then  one  or  many 
plans  can  be  designed  to  reach  that  goal. 

Those  differences  must  be  acknowledged  and  applauded,  and 
the  Commission  expects  that  all  five  campuses  will  continue  to  do 
different  things  in  different  ways.  It  seems  reasonable  to  believe, 
however,  that  general  agreement  on  most,  if  not  all,  issues  in  the 
report  will  accommodate  campus-specific  differences  that  are 
fully  compatible  with  a vision  shared  by  all  five  institutions. 

The  commission  has  made  recommendations  in  three  major  areas: 

• Adapting  the  education  and  training  of  physicians  to  the 
emerging  environment; 

• The  size,  specialty  composition,  and  distribution  of  the 
physician  workforce  in  California;  and 

• Adapting  the  structure,  governance,  and  management  of 
UC  AMCs  to  best  serve  their  mission  of  education, 
research,  and  patient  care. 

Recommendations  have  also  been  made  that  relate  to  the  imple- 
mentation of  the  Commission’s  vision.  On  only  one  point  was  the 
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Commission  prescriptive,  and  that  concerns  the  size  and  specialty 
composition  of  UC’s  programs  in  UGME  and  GME.  Taking  a 
nation-wide  perspective,  members  of  the  Commission  did  not 
agree  unanimously  among  themselves  on  the  appropriate  course  of 
action  to  pursue  in  aligning  need  and  supply.  To  consider  Califor- 
nia in  isolation  from  the  rest  of  the  nation  could  have  unintended 
consequences.  Accordingly,  the  Commission  endorsed  the  MOU 
that  UC  had  entered  with  Governor  Wilson  in  1994,  acknowledg- 
ing that  the  direction,  if  not  the  degree,  of  change  is  appropriate 
and  predicting  that — because  of  other  forces  related  to  the  funding 
of  GME  and  projected  changes  in  the  demand  for  physician  ser- 
vices— the  number  of  residents  trained  in  specialty  disciplines  will 
be  reduced  beyond  the  numbers  stipulated  in  the  MOU. 

A minority  report  has  been  prepared  by  one  member  of  the 
Commission  suggesting  further  decreases.  This  report,  supported 
by  two  other  commissioners  and  related  to  the  size,  specialty  com- 
position, and  distribution  of  the  physician  workforce  section  of  the 
majority  report,  is  included  in  appendix  4, 

Adapting  the  Education  and  Training  of  Physicians 
to  Meet  the  Requirements  of  the  Emerging  Environment 

There  is  a growing  national  consensus  that  the  education  of 
physicians  is  out  of  step  with  expectations  of  the  overall  health 
needs  of  the  people.^^-^*  Eurthermore,  the  accelerated  pace  of  change 
within  health  care  today  will  assuredly  widen  this  gap  between  the 
educational  process  and  the  needs  of  the  consumer  unless  changes 
are  instituted  now  and  a mechanism  for  continued  adaptation  is  built 
into  the  training  process.  With  change  comes  opportunity  or,  as 
summarized  by  the  Sixth  Report  of  the  Council  on  Graduate  Med- 
ical Education  (COGME),  “the  growth  of  managed  care  will  mag- 
nify the  deficiencies  of  the  current  educational  system,  yet  will  also 
provide  new  and  essential  educational  opportunities  to  improve  the 
preparation  of  physicians  for  their  future  roles. 

As  a state-funded  institution,  UC  is  obligated  to  restructure  its 
medical  education  programs  so  as  better  to  serve  the  needs  of  the 
citizens  of  California.  The  Commission  on  the  Future  of  Medical 
Education  has  carefully  analyzed  the  changing  nature  of  Califor- 
nia health  care  from  the  standpoint  of  state  demographics,  work- 
force, and  market  factors.  This  analysis  has  led  to  an  enumeration 
of  the  challenges  facing  medical  education  in  this  changing  envi- 
ronment and  recommendations  for  meeting  these  challenges. 

Challenges  to  the  Education  and  Training  of  Physicians 

The  purpo.se  of  medical  education  is  to  ensure  that  “physicians 
gain  the  necessary  knowledge,  skills,  and  attitudes  to  provide  the 
care  that  their  patients  need.”  Although  this  fundamental  purpose 
remains  unaltered,  drastic  changes  have  occurred  in  the  economics 
of  health  care  delivery  and  in  the  nature  of  the  population  served  by 
physicians.  The  challenge,  then,  is  to  improve  the  methods  and  tech- 
nologies used  to  attain  professional  competency  while  enhancing 
the  link  between  medical  education,  research,  and  the  needs  of  the 
health  care  system.  Five  challenges  that  the  Commission  believes 
must  be  addressed  in  medical  education  and  training  are  the  need  to: 
• Strengthen  continuity  between  undergraduate  and  gradu- 
ate medical  education. 

Considering  the  period  of  medical  education  to  include  the  time 
from  entry  into  medical  school  until  completion  of  graduate  med- 
ical training,  the  abrupt  change  from  undergraduate  to  graduate 
education  at  the  end  of  four  years  seems  unnecessarily  disruptive. 
When  a person  receives  the  MD  degree,  all  states  currently  require 
some  GME  to  obtain  licensure.  Although  GME  is  as  much  a part 
of  the  required  education  as  UGME,  the  university  and  the  school 
of  medicine  have  secondary  and  often  minor  roles  in  GME.  The 
educational  content  of  GME  and  the  certifying  process  become  the 


responsibility  of  each  discipline's  residency  review  committee  and 
specialty  board.  The  educational  structure  is  suddenly  defined  by 
a nonacademic  entity  in  which  service  functions  often  take  priori- 
ty over  learning  functions.  Moreover,  the  educational  process  is 
funded  by  a complex  and  different  mechanism  and,  for  the  most 
part,  from  new  sources.  It  would  seem  more  rational  to  link 
UGME  and  GME  into  a period  of  seven  to  ten  years,  during  which 
a smoothly  integrated  process  produces  a physician  prepared  to 
enter  a generalist  or  specialist  practice  of  medicine.  Any  signifi- 
cant and  lasting  changes  in  the  continuum  of  medical  education 
will  have  to  be  enacted  through  cooperation  among  local,  state, 
and  national  organizations. 

• Further  supplement  medical  education  in  the  traditional 
biomedical  model  of  disease  with  material  and  methods  on 
the  psychological,  social,  and  spiritual  aspects  of  disease. 

Since  Abraham  Flexner’s  report  in  1910,^®  the  biomedical 
model  of  disease  has  formed  the  basis  for  American  medical  edu- 
cation. As  the  definition  of  disease  changes  to  incorporate  preven- 
tion, management,  and  treatment  of  acute  or  chronic  conditions  or 
diseases,  there  is  increasingly  a need  to  supplement  further  the  tra- 
ditional biomedical  model  of  disease  with  material  on  the  psycho- 
logical, social,  and  spiritual  aspects  of  disease. 

• Teach  physicians  to  collaborate  in  preventing,  treating,  and 
managing  acute  or  chronic  conditions  or  diseases. 

With  the  increasing  time  and  financial  constraints  placed  on 
physicians,  as  well  as  the  shift  in  the  treatment  arena  from  hospi- 
tal-based to  outpatient  settings,  physicians  must  improve  their 
ability  to  collaborate  with  members  of  other  specialties  and  with 
other  health  care  health  professionals  in  preventing,  treating,  or 
managing  acute  and  chronic  conditions  and  diseases.  Teams  com- 
prising physicians,  nurses,  and  allied  health  professionals  have 
been  shown  to  provide  efficient  services  that  meet  high  standards 
of  quality  and  satisfaction.  Generalist  and  specialist  teams,  as  well 
as  less  structured  collaborative  relationships,  have  been  introduced 
in  many  settings,  and  interdisciplinary  and  interprofessional  teams 
have  been  assembled  in  AMCs  as  their  clinical  activities  have 
expanded  in  the  past  decade.  Although  interdisciplinary  education 
has  been  recommended  in  the  health  professions  for  many  years, 
in  reality  very  little  interdisciplinary  training  is  actually  taking 
place.  Even  achieving  education  across  departmental  lines  in  gen- 
eralist curricula  has  been  challenging. The  Interdisciplinary 
Generalist  Curriculum  Project  has  recently  been  developed  to 
encourage  medical  schools  to  implement  interdisciplinary  curricu- 
la involving  the  specialties  of  family  medicine,  pediatrics,  and 
internal  medicine,  with  funding  through  the  Health  Resources  and 
Services  Administration,  and  UCSF  is  one  of  the  demonstration 
sites.  Adoption  of  cross-professional  educational  curricula  has 
been  much  less  frequent.  Tensions  are  arising  between  specialties 
and  professions,  attributable  in  part  to  the  physician  oversupply  in 
many  regions.  Both  interdepartmental  and  interprofessional  rival- 
ries must  be  put  aside  to  permit  improved  communication,  team 
development,  and  flexibility — all  of  which  are  essential  ingredi- 
ents for  successful  interdisciplinary  programs  in  education  and 
training. 

• Teach  competencies  and  content  areas  expected  by  the 
public,  managed  care  organizations,  physician  groups,  and 
delivery  systems. 

In  addition  to  educating  physicians  who  can  respond  to  the 
needs  of  the  public  consumer,  medical  education  must  also  recog- 
nize the  needs  of  other  consumers  of  medical  services.  At  present, 
most  UC  residency  graduates  are  entering  the  “managed  care” 
workforce,  yet  managed  care  organizations  report  that  new  physi- 
cians require  12  to  24  months  of  additional  training,  and  many 
graduates  feel  inadequately  trained. With  the  increasing  pene- 
tration of  managed  care  into  the  health  care  market,  students  and 
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residents  must  acquire  additional  competencies  expected  by  these 
major  consumers  of  physician  services. 

• Determine  what  distinctive  roles  each  of  the  five  UC  AMCs 
intends  to  play  in  medical  education  and  training.  The 
Commission  recognizes  that  the  five  UC  medical  campus- 
es have  different  strengths  and  emphases  and  does  not  sug- 
gest that  the  campuses  enact  changes  so  that  each  becomes 
a replica  of  the  other.  Rather,  each  of  the  five  UC  AMCs 
must  determine  what  distinctive  roles  it  intends  to  play  in 
the  education  and  training  of  physicians. 

Core  Competencies  in  UME,  GME,  and  CME 

In  1991,  the  Pew  Health  Professions  Commission  published  a 
set  of  17  professional  competencies  deemed  essential  for  health 
care  providers.  Over  the  intervening  years,  changes  in  state  demo- 
graphics and  in  the  economic  factors  governing  health  care  have 
made  the  need  to  incorporate  this  set  of  core  competencies  fully 
into  the  training  process  all  the  more  critical.^^-^'’  Nationally,  few 
medical  schools  have  adopted  objectives  or  core  competencies  that 
graduating  students  must  meet.^° 

The  Commission  on  the  Future  of  Medical  Education  has 
developed  a related  set  of  content  areas  that  need  to  be  promoted 
in  medical  education,  beyond  the  solid  grounding  in  the  more  tra- 
ditional biomedical  model  and  scientific  basis  of  medicine.  With- 
in these  content  areas,  specific  competencies  and  outcome 
measures  need  to  be  developed.  Although  many  of  these  content 
areas  already  have  been  or  are  being  incorporated  into  the  curricu- 
lum on  UC  campuses  (eg,  “Doctoring”  at  UCLA,  UC 
Berkeley/UCSF  Joint  Medical  Program,  UCl  Standardized  Patient 
Program,  “Foundations  of  Patient  Care”  at  UCSF,  “Model  Fresno” 
at  UCSF  Fresno,  “Managed  Care”  at  UCD,  and  “Longitudinal  Pri- 
mary Care  Clerkships”  at  UCSD — see  appendix  5),  each  campus 
needs  to  determine  its  strengths  and  weaknesses  and  further  devel- 
op competencies  in  all  areas.  The  adoption  of  core  competencies 
and  the  development  of  specific  competencies  and  outcome  meas- 
ures is  the  foundation  for  the  process  of  evaluation  and  continuous 
improvement.  The  inclusion  of  these  competencies  and  content 
areas  here  serves  to  underscore  the  fundamental  importance  of  the 
acquisition  of  these  skills  to  physicians’  education. 


3.  Awareness  of  cost  implications  of  care 

4.  Principles  of  public  health  and  clinical  epidemiology: 

• Understanding  of  the  complex  determinants  of  health,  including  healthy 
behavior,  the  environment,  genetic  factors  and  medical  care  delivery 

• Understanding  of  new  statistical  techniques 

• Understanding  of  population  health  measures  and  interventions — eg.  diet, 
smoking,  and  exercise 

• Familiarity  with  health  evaluation  sciences  with  emphasis  on  database  utilization 

5.  Communication  with  colleagues  and  patients 

6.  Experience  with  multidisciplinary  teams  to  facilitate  broader  system-based 
thinking  and  conflict  resolution 

7.  Enabling  patients  to  become  more  active  participants  in  health  care  and  treatment 
planning;  instruction  in  the  importance  of.  and  ways  to  stimulate,  active 
participation  in  their  own  health  care,  with  the  recognition  that  patients  now  have 
access  to  much  more  information  about  disease  processes  and  treatment  options. 

8.  Experience  with  continuous  versus  episodic  care,  thereby  ensuring  that  clinical 
curriculum  provides  opportunities  for  longitudinal  relationships  with  patients  and 
assures  continuity  of  care 

9.  Exposure  to  the  unique  needs  of  multiple  cultures  and  competencies  required  to 
provide  care  for  them 

10.  Understanding  of  alternative  healing  methods — eg,  acupuncture,  herbal  medicine 

11.  Ethics  of  health  care 

12.  Physician  health  and  well-being 

13.  Leadership  and  management  skills 

14.  Evidence-based  decision  making 

15.  Information  technology  and  management  information  systems 

16.  Commitment  to  lifelong  learning 

17.  Continuous  quality  improvement 

• Quickly  acquire  and  apply  new  skills 

• Systems  analysis,  process  and  outcomes  assessment,  and  critical  self-assessment 
and  behavior  modification 


Source:  Commission  on  the  Future  of  Medical  Education, 

Considering  the  physician  as  the  final  result  of  the  medical  edu- 
cational process,  the  initial  step  in  the  process  is  selection  of  the 
raw  material.  If  the  final  result  must  meet  specifications  that  are 
not  achievable  with  the  raw  material,  the  needs  of  the  consumer 
will  not  be  met. 


Figure  11. — 17  Core  Competencies  Deemed  Essential  by  the 
Pew  Health  Professions  Commission  for  Future  Health  Care  Prac- 
titioners^^ 


1.  Care  for  the  community’s  health 

2.  Expand  access  to  effective  care 

3.  Provide  clinically  competent  care 

4.  Emphasize  primary  care 

5.  Participate  in  coordinated  care 

6.  Ensure  cost  effective  and  appropriate 

care 

7.  Practice  prevention 

8.  Involve  patients  and  families  in  the 

decision-making  process 


Promote  healthy  lifestyles 

Assess  and  use  technology  appropriately 

Improve  the  health  care  system 

Manage  information 

Understand  the  role  of  the  physical 

environment 

Provide  counseling  on  ethical  issues 
Accommodate  expanded  accountability 
Participate  in  a racially  and  culturally 
diverse  society 
Continue  to  learn 


9. 

10. 
11. 
12. 

13. 

14. 

15. 

16. 

17. 


Source;  Pew  Health  Professions  Commission.  Third  Report.  Critical  Challenges;  Revitalizing  the  Health 
Professions  for  the  Twenty-First  Century.  San  Francisco.  Calif:  UCSF  Center  for  the  Health  Professions; 
1995:xii. 


Figure  12. — Content  Areas  to  Promote  in  Medical  Education 


1 . The  provision  of  care  in  ambulatory-  and  community-based  settings 

2.  Principles  of  well-managed  care — eg,  cost  containment,  disease  prevention, 
healthy  behavior,  the  environment,  genetic  factors,  and  medical  care  delivery 


Figure  13. — Implications 


Outputs:  training  must  produce  physicians  w/competencies  demanded  by  public 
and  health  care  system. 

Inputs:  admit  students  based  on  potential  to  meet  demands  for  diversity  and 
new  skills,  such  as  communication 

Process:  Integrate  UGME  and  GME;  revamp  UGME,  GME,  and  CME — point 
of  decision  training 


Source:  Commission  on  (he  Future  of  Medical  Education. 


The  admissions  process  can  select  for  many  desired  character- 
istics, such  as  a strong  interest  in  science,  communication  skills, 
humanism,  and  a desire  for  new  knowledge.  Are  these  qualities 
reflected  in  national  examinations  that  are  used  in  the  application 
process,  or  is  scholastic  achievement  overemphasized  when  we 
need  greater  emphasis  on  humanistic  traits  in  applicants?  More- 
over, considering  the  present  and  even  greater  future  role  of  med- 
ical informatics,  preadmission  course  requirements  must  be 
examined  for  relevance  to  current  medical  education  and  practice. 
In  the  process  of  building  a physician  workforce  to  meet  the  health 
needs  of  the  public,  medical  educators  who  establish  standards  for 
admission  and  those  entrusted  with  curricular  content  must  not 
forget  that  medicine  is  a scholarly  scientific  profession.  To  create 
new  knowledge,  we  must  bring  into  the  profession  not  only  stu- 
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dents  who  will  attend  to  health  needs  but  also  those  who  will  make 
new  discoveries  and  advance  medical  science. 

It  is  critical  to  the  attainment  of  professional  competence  in  the 
current  environment  that  physicians  emerge  from  the  training 
process  equipped  to  provide  care  in  ambulatory  and  community- 
based  settings.  To  that  end.  a working  knowledge  of  the  principles 
of  “well-managed  care"  must  be  transmitted  to  trainees.  Included 
in  the  definition  of  well-managed  care  are  experience  with  the 
principles  of  cost  containment,  medical  care  delivery,  disease  pre- 
vention. public  health,  and  clinical  epidemiology;  an  understand- 
ing of  the  complex  determinants  of  health — including  healthy 
behavior,  the  environment,  and  genetic  factors — and  an  under- 
standing of  population  health  measures  and  interventions  (eg,  diet, 
smoking,  and  exercise).  Cost  containment  and  cost-effective  care 
are  direct  products  of  appropriate  care  that  has  its  basis  in  popula- 
tion science,  continuous  improvement,  and  integration  of  care. 
Cost  consciousness  enters  into  discussions  regarding  appropriate 
care  because  wastefulness  is  inherently  inappropriate  and  contrary 
to  the  principles  of  population  science.  Ffowever,  cost  containment 
should  not  be  taught  as  a goal  of  health  care  but  as  a product  of 
appropriate,  efficient,  and  high-quality  care. 

Medical  education  can  be  examined  from  the  viewpoint  of 
meeting  the  health  care  needs  of  a defined  population  rather  than, 
or  in  addition  to,  responding  to  expectations  of  individuals.  As 
defined  by  Greenlick,  population-based  medicine  is  a style  of 
practice  that  is  steeped  in  epidemiology,  whose  practitioners  take 
heed  of  that  portion  of  the  population  not  currently  served  by  the 
health  care  system. A population-focused  approach,  with  its 
emphasis  on  allocation  of  resources,  epidemiology,  and  prevention 
of  disease,  is  the  foundation  of  public  health,  but  it  has  not  occu- 
pied a prominent  place  in  the  medical  curriculum.  Considering  the 
importance  of  population-focused  medicine,  a change  of  emphasis 
must  be  introduced  into  the  educational  experience.  The  effect  of 
conceptual  integration  of  population-based  health  care  on  the  cur- 
rent medical  curriculum  may  be  far-reaching.  The  understanding 
of  the  determinants  of  health,  health  promotion,  and  disease  pre- 
vention are  basic  principles  that  need  emphasis  in  the  medical  cur- 
riculum. In  addition,  exposure  to  statistical  techniques  used  in  the 
health  evaluation  sciences  is  recommended. 

Medical  education  must  foster  a milieu  in  which  communica- 
tion with  both  colleagues  and  patients  is  sought  and  highly  valued. 
Experience  with  multidisciplinary  teams  during  the  training 
process  facilitates  broader  system-based  thinking  and  conflict  res- 
olution, critical  in  many  settings. Physicians  must  enable  patients 
to  become  more  active  participants  in  health  care  and  treatment 
planning.  Training  must,  therefore,  include  instruction  in  the 
importance  of,  and  ways  to  stimulate,  active  participation  of 
patients  in  their  health  care,  with  the  recognition  that  many 
patients  now  have  access  to  more  information  about  disease 
processes  and  treatment  options.  Experience  must  be  provided 
with  continuous  versus  episodic  care,  thereby  ensuring  that  the 
clinical  curriculum  provides  opportunities  for  longitudinal  rela- 
tionships with  patients  and  assures  continuity  of  care. 

Another  area  in  which  the  medical  educational  process  has  not 
met  the  needs  of  consumers  is  in  training  physicians  who  have  lan- 
guage compatibility  and  cultural  similarities  to  the  population 
served. It  is  well  documented  that  an  ethnically  and  culturally 
diverse  health  care  workforce  is  required  to  meet  the  health  needs 
of  an  ethnically  and  culturally  diverse  population.  TTiat  diversity 
must  be  reflected  in  the  composition  of  the  first-year  medical  stu- 
dent body.  If  the  present  pool  of  applicants  does  not  reflect  the 
desired  diversity,  strategies  for  corrective  action  must  be  imple- 
mented. including  outreach  programs,  target  schools,  and  financial 
assistance.  The  training  process  can  expand  from  that  base  to  teach 
language  competency  and  cultural  understanding,  and  provide 


exposure  to  the  unique  needs  of  people  of  diverse  cultures  as  well 
as  the  competencies  required  to  provide  care  to  them.  The  increas- 
ing diversity  of  the  population  of  California  contrasted  with  the 
lack  of  diversity  of  the  current  physician  workforce  accentuates 
the  importance  of  this  content  area. 

An  understanding  of  alternative  healing  methods  (eg,  acupunc- 
ture, herbal  remedies)  is  also  crucial  to  attain  cultural  competency  as 
well  as  to  blend  and  complement  traditional  Western  medicine. 
Physicians  should  have  sufficient  understanding  of  alternative  heal- 
ing practices  to  critically  evaluate  and  advise  patients  about  their  use. 

The  ethics  of  health  care  must  continue  to  be  a prominent 
aspect  of  physicians’  education.  Increasingly  complex  ethical 
decisions  regarding  appropriate  and  equitable  use  of  new  tech- 
nologies, allocation  of  scarce  resources,  and  individual  rights  to 
choose  life  or  death  require  continuous  examination  of  ethical 
principles  as  they  apply  to  and  reflect  legal,  religious,  individual, 
cultural,  and  societal  influences. 

In  dealing  with  perpetual  change  and  uncertainty  and  the 
tremendous  pressures  of  a rigorous  educational  process,  physi- 
cians need  to  be  aware  of  their  own  needs,  both  physical  and  psy- 
chological. Information  on  physician  health  and  well-being, 
special  health  risks  of  medical  students  and  physicians,  and  tools 
for  reducing  risk  and  promoting  their  own  health  are  important 
content  areas  to  promote  in  medical  education. 

Training  in  leadership  and  management  skills  must  be  provid- 
ed for  medical  students  and  physicians  to  prepare  them  for  careers 
in  health  care  as  well  as  biotechnology  and  other  industrial  set- 
tings.” Recognizing  that  physicians  are  often  the  most  highly 
trained  professionals  in  health  care  settings,  the  role  that  they 
assume  is  likely  to  include  these  responsibilities. 

A familiarity  with  health  evaluation  sciences,  with  an  emphasis 
on  database  utilization  and  on  new  statistical  techniques,  is  critical 
to  the  training  of  physicians  in  the  current  and  projected  health 
care  environment.  Evidence-based  decision  making  must  be 
instilled  in  trainees  during  the  training  process.  The  revolution  in 
information  technology  must  be  incorporated  into  the  educational 
process,  not  only  for  instructional  use  but  also  in  clinical  care  and 
the  evaluation  of  competencies.'*®  '*'  Exposing  students  to  comput- 
ers early  in  their  training  and  promoting  learning  about  computers 
and  with  computers  are  recommended.  Computer  technology 
should  be  used  not  as  a means  of  improving  educational  efficien- 
cy, although  this  may  be  a by-product,  but  as  a new  way  to  pres- 
ent educational  material.  A course  on  medical  informatics  early  in 
the  undergraduate  curriculum  would  introduce  concepts  of  self- 
directed  learning  and  the  use  of  information  systems  in  the  deliv- 
ery and  analysis  of  health  care. 

Paramount  in  the  education  of  physicians  is  instilling  a com- 
mitment to  lifelong  learning.  Without  this  commitment,  physicians 
will  continue  to  practice  the  medicine  they  learned  during  medical 
school  and  residency,  with  limited  ability  to  adapt  to  changes  in 
health  care.  The  principles  of  CQI,  or  the  systematic  collection  and 
analysis  of  practice  data,  need  to  be  built  into  medical  education 
beginning  early  in  medical  school.  Systems  analysis,  process  and 
outcomes  assessment,  and  critical  self-assessment  and  behavior 
modification  are  all  hallmarks  of  an  effective  CQI  design. 

Continuous  Quality  Improvement 

Kaizen,  a term  rooted  in  Eastern  philosophy,  calls  for  continu- 
ous training  to  achieve  continuous  improvement.'*'^  As  a way  of 
life,  even  a core  belief,  improvement  in  quality  is  continuous  and 
never-ending — in  contrast  to  standards  or  goals,  which  imply  sta- 
tic rather  than  changing  expectations.  In  all  applications  of  CQI,  it 
is  an  information-driven  process  and  begins  with  the  acquisition  of 
normative  data.  Quality  should  be  defined  by  specific  and  mea- 
surable attributes.  CQI,  when  applied  to  an  individual,  adds  a new 
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dimension  to  quality  in  which  quality  becomes  a state  of  mind  and 
is  tied  closely  to  the  meaning  of  work.’*’  It  involves  using  one’s 
skills  fully  and  seeking  excellence  with  a motivation  that  is  intrin- 
sic. It  is  the  professional  ethic  of  physicians  to  continuously 
improve  care  and  service  as  measurable  outcomes  through  updat- 
ed and  improved  information  and  practices. 

Clinical  Skills  of  Continuous  Quality  Improvement 

• The  ability  to  perceive  and  work  effectively  in 
interdependencies 

• The  ability  to  work  in  teams 

• The  ability  to  understand  work  as  a process 

• Skill  in  collecting,  aggregating,  analyzing  and  displaying  data 
on  outcomes  of  care 

• Skill  in  “designing”  health  practices 

• Skill  in  collecting,  aggregating,  analyzing,  and  displaying  data 
on  processes  of  work 

• Skill  in  collaborative  exchange  with  patients 

• Skill  in  working  collaboratively  with  lay  managers 

For  CQI  to  be  incorporated  into  medical  education,  it  must  be 
embraced  and  practiced  by  the  faculty.  Benchmarking  should  be 
both  practiced  and  taught  by  example,  and  best  practices  continu- 
ously redefined  and  improved.  CQI  should  become  ingrained  in 
the  educational  ethic  alongside  evidence-based  decision  making 
and  critical  thinking.  The  student  who  understands  and  adopts  the 
principles  of  CQI  as  a personal  value  will  assume  full  responsibil- 
ity for  lifelong  learning  and  excellence  in  the  practice  of  medicine 
If  AMCs  aspire  to  become  leaders  in  CQI  and  most  effectively 
impart  its  principles  to  medical  students  and  residents,  they  must 
engage  the  faculty  in  profiling  their  individual  practices  over  time. 
Practice  profiling  is  the  basis  of  CQI,  and  it  will  give  the  faculty  and 
residents  the  basis  for  developing  new  knowledge  about  clinical 
practice.  Leadership  in  CQI  cannot  be  attained  unless  all  faculty 
who  do  clinical  teaching  know,  understand,  and  continuously 
improve  their  own  practice  profiles.  Understanding  the  complexities 
of  practice  profiling,  such  as  attribution  of  orders,  risk  adjustment, 
and  allowance  for  normal  variability,  will  be  essential  to  developing 
more  sophisticated  systems  for  improving  the  quality  of  clinical 
practice.  In  brief,  the  clinical  faculty  must  become  engaged  in  the 
process  or  be  left  behind  in  the  quality  improvement  revolution. 

Recommendations  for  Adapting  the  Education  and 
Training  of  Physicians  to  the  Health  Needs  of  the 
Public  Across  All  Levels  of  Medical  Education 

Summary  of  Recommendations 

1.  Make  medical  education  a lifelong  professional  continuum 

2.  Educate  physicians  with  an  additional  set  of  competencies 

3.  Encourage  greater  collaboration  among  health  professional 
schools  in  education,  research,  and  patient  care 

4.  Expand  the  settings  for  education  and  training 

5.  Set  standards  for  the  knowledge  and  skills  expected  of  med- 
ical students 

6.  Develop  advanced  information  technology  collaboratively 
among  the  UC  AMCs 

7.  Establish  Regent  Scholars  in  Medical  Education 

8.  Determine  the  true  costs  and  current  quality  of  medical  edu- 
cation 

9.  Each  AMC  should  respond  to  these  recommendations  within 
the  context  of  its  unique  history  and  need. 

Recommendations  for  Undergraduate  Medical  Education 

In  his  historic  report  of  1910,  Flexner  wrote  of  the  necessity  to 
medical  education  of  “the  non-productive,  assimilative  teacher  of 
wide  learning,  continuous  receptivity,  critical  sense,  and  respon- 


sive interest,”  as  frequently  such  teachers  are  the  “distributors 
through  whom  new  ideas  are  harmonized  and  made  current.”’*' 
Before  World  War  II,  the  priority  of  faculty  at  academic  medical 
centers  clearly  was  teaching  first,  with  research  and  clinical  duties 
accorded  priority  only  in  their  ability  to  enhance  teaching.  The 
strong  federal  support  for  research  over  the  past  40  years,  com- 
bined with  market  forces,  has  shifted  the  role  of  faculty  to  that  of 
clinician  and  researcher  first,  and  teaching  has  slipped  to  a distant 
third  place.’*’  Reversing  this  trend  toward  the  devaluation  of  teach- 
ing will  require  revising  the  current  incentive  structure.” 

Recommendations  for  Undergraduate 
Medical  Education 

• Form  stronger  alliances  between  medical  schools  and  other 
health-related  schools  (eg,  the  u.se  of  an  interdi.sciplinary  team 
approach  to  patient  management) 

• Increase  the  emphasis  on  student  self-directed  learning 

• Place  basic  science  material  in  a clinical  framework 

• Determine  the  overall  cost  of  medical  education 

• Actual  costs  and  variation  within  the  system 

• Potential  costs  to  produce  graduates  with  required  skills  and 
competencies 

• Once  established,  costs  of  each  segment  of  the  training 
process  should  be  evaluated  and  justified 

• Determine  the  current  quality  of  medical  education  based  on 
required  competencies 

• Encourage  efficiency  and  innovation  in  medical  education, 
giving  consideration  to  the  cost  and  the  length  of  medical  edu- 
cation while  maintaining  quality 

• Establish  Regent  Scholars  in  Medical  Education  whose 
responsibility  it  is  to  advance  educational  improvements  and 
implement  curricular  changes 

Each  UC  campus  is  urged  to  forge  strong  alliances  between  the 
medical  school  and  the  other  health-related  schools  to  foster  an 
interdisciplinary  team  approach  to  education  and  patient  manage- 
ment. Students  can  begin  learning  how  to  build  high-performance 
teams  during  professional  training.  Professionals  in  different  dis- 
ciplines interact  more  easily  as  students  than  as  graduates  practic- 
ing in  traditional  organizational  structures,  and  their  greater 
flexibility  and  openness  as  students  promotes  the  exploration  of 
complementary  roles  in  the  delivery  of  high-quality,  highly  effi- 
cient care.  In  addition,  exposure  to  other  disciplines  and  health 
professionals  and  theory  and  knowledge  from  other  disciplines 
creates  a rich  learning  experience. 

Increased  emphasis  on  students’  self-directed  learning  is  recom- 
mended. This  form  of  knowledge  acquisition  helps  to  foster  intel- 
lectual curiosity  and  self-motivated  active  learning,  thereby 
improving  professional  competence.”  A recent  survey  of  medical 
schools  by  the  American  Medical  Association’s  Liaison  Commit- 
tee on  Medical  Education  showed  that  self-instruction  techniques 
and  computer  assisted  learning  are  mainly  used  as  a minor  part  of 
one  or  a few  courses.”  Attempts  at  improving  the  integration  of 
basic  science  material  into  a clinical  framework  must  continue.  For 
most  physicians,  basic  science  knowledge  is  most  valuable  when  it 
aids  in  the  understanding  and  solution  of  a clinical  problem. 

Although  it  was  not  the  charge  of  the  Commission  to  determine 
the  quality  of  current  medical  education  at  the  five  UC  campuses, 
it  is  crucial  to  know  the  current  baseline  for  the  purposes  of  edu- 
cational reform.  Moreover,  a determination  of  the  overall  cost  of 
medical  education  must  be  conducted,  together  with  a determina- 
tion of  actual  costs  and  variation  throughout  the  system.  An 
assessment  of  projected  costs  to  produce  graduates  with  the  rec- 
ommended skills  and  competencies  can  then  be  performed.  Once 
established,  the  costs  of  each  segment  of  the  training  process  can 
be  evaluated  and  justified. 
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While  maintaining  quality,  efficiency  and  innovation  in  medical 
education  should  be  encouraged.  Theories  of  adult  learning  provide 
new  ways  of  thinking  about  all  levels  of  medical  education  and 
training,  and  medical  informatics'*'  and  multimedia  provide  technol- 
ogy that  can  be  used  to  restructure  the  transmittal  of  information. 
For  example,  computer-based  medical  information  systems  permit 
the  acquisition  of  new  information  through  point-of-decision  assis- 
tance, an  approach  to  behavioral  change  and  education  known  to  be 
effective.  TTie  costs  of  medical  education  as  well  as  its  length  should 
be  reexamined  and  justified  in  light  of  alternative  formats.  The  cur- 
rent system  of  training  physicians,  with  costs  approaching  $800,000 
per  physician''^  could  most  likely  be  improved  upon. 

Training  models  used  in  other  areas  of  health  professional  edu- 
cation may  also  provide  guidance  in  reconfiguring  medical  educa- 
tion and  increasing  its  efficiency.  In  primary  care,  for  example, 
nurse  practitioner  and  physician  assistant  training  programs  admit 
students  with  extensive  prior  health  care  experience,  and  within  a 
two-year  program  using  modular  didactic  programs  that  are 
portable,  learner-directed,  and  largely  problem-based,  educate 
professionals  who  provide  high  levels  of  patient  satisfaction  and  a 
high  quality  of  care  and  are  capable  of  providing  many  services 
previously  provided  only  by  physicians.'**'*®  These  professionals 
have  strong  skills  in  communication,  health  promotion,  disease 
prevention,  and  coordination  of  health  services,  in  addition  to 
medical  knowledge,  and  are  trained  at  much  lower  cost.  Some  of 
these  programs  have  also  been  successful  in  increasing  the  num- 
ber of  trained  health  care  professionals  in  underserved  areas.*® 

The  Commission  also  recommends  the  creation  of  Regent 
Scholars  in  Medical  Education  whose  responsibility  is  to  advance 
educational  improvements  and  implement  curricular  changes. 
Scholars  would  be  selected  from  applicants  who  have  expressed 
an  interest  and  displayed  ability  and  promise  in  the  advancement 
of  medical  student  and  resident  education.  Scholars  would  also 
have  as  a primary  responsibility  the  instruction  of  other  faculty 
(both  clinical  and  tenure  track)  in  the  principles  of  effective  teach- 
ing. Funding  would  support  collaborative  efforts  among  the 
Regent  Scholars  at  the  five  campuses  and  educational  training  of 
other  faculty  in  clinical  and  tenure  tracks. 

Recommendations  for  UGME  and  GME 

In  addition  to  the  previously  suggested  continuity  of  UGME  and 
GME,  there  are  many  recommendations  that  affect  both  levels  of 
medical  education.  Recommendations  are  made  in  regard  to  changes 
in  the  setting,  the  process  and  the  content  of  medical  education. 

Recent  changes  in  the  delivery  of  health  care  have  been  revolu- 
tionary, and  over  the  past  five  years  no  component  of  the  industry 
has  been  more  affected  than  the  hospital  and  its  central  role  in  the 
health  care  system.  Formerly  the  community  hospital  was  the  cen- 
terpiece of  medical  care  in  the  community  for  which  it  provided 
care,  and  as  the  name  suggests,  the  “teaching  hospital”  not  only 
provided  care  but  also  served  as  the  principal  classroom  for  med- 
ical students  and  residents.  Hospital-centered  care  was  expensive, 
retrospectively  often  unnecessary,  inefficient  except  for  the  man- 
agement of  certain  acute  and  serious  medical  conditions,  and 
designed  by  and  for  physicians  rather  than  the  patients  they 
served.  Although  the  movement  of  health  care  out  of  the  hospital 
and  into  clinics,  offices,  free-standing  diagnostic  facilities,  and 
outpatient  surgery  centers  had  cost  savings  as  a major  objective, 
the  trend  was  accelerated  because  patient-oriented  service  and  the 
convenience  offered  by  care  that  was  not  hospital-based  won 
immediate  allegiance  from  a population  that — with  the  exception 
of  health  care — was  accustomed  to  customer-oriented  service  and 
convenience  in  the  modem  world. 

Clinical  teaching  must  move  out  of  the  teaching  hospital  and 
into  sites  where  medicine  is  practiced. 


As  students  or  residents,  most  practicing  physicians  received 
little  or  none  of  their  education  outside  of  hospitals  and  the  asso- 
ciated clinics.  Only  those  patients  who  are  most  seriously  ill  or  in 
need  of  complex  high-risk  surgery  occupy  today’s  hospitals.  Such 
hospitals  no  longer  provide  either  an  adequate  number  and  mix  of 
patients  for  teaching  or  the  environment  in  which  modem  medi- 
cine is  practiced.  Except  for  the  training  of  hospital-based  and  hos- 
pital-dependent specialties,  such  as  neurosurgery  or  liver 
transplantation,  the  setting  for  clinical  education  must  move  out  of 
the  teaching  hospital  and  into  sites  where  medicine  is  practiced. 
Physicians  must  be  trained,  at  least  in  part,  in  the  settings  in  which 
they  will  practice.  Increasingly,  these  settings  include  HMOs  and 
other  locations  of  managed  care,  public  health  clinics,  and  reha- 
bilitation and  long-term  care  facilities.  The  movement  of  patient 
care  from  largely  tertiary  care-based  sites  will  require  significant 
restmcturing  of  medical  education.  This  prospect  raises  such  trou- 
blesome questions  as  these:  Can  our  present  full-time  faculty  teach 
students  and  residents  in  a setting  that  is  unfamiliar?  If  new  fund- 
ing is  required  for  teaching  facilities  and  administrative  support, 
and  if  a new  faculty  is  identified,  credentialed,  and  compensated 
for  teaching  at  sites  unrelated  to  the  hospital,  who  will  pay?  How 
can  students,  deans,  and  residency  program  directors  be  assured 
that  educational  quality  meets  the  same  high  standards,  within  the 
AMC  and  outside  of  it?  This  need  for  a massive  shift  of  clinical 
teaching  to  new  settings,  independent  of  all  other  factors,  demands 
a reevaluation  of  major  segments  of  clinical  education. 

Recommendations  for  Undergraduate 
AND  Graduate  Medical  Education 

• Recmit  new  training  sites 

• Explore  partnerships  with  managed  care  organizations,  com- 
munity-based organizations,  biotechnology  firms,  and  others, 
to  meet  educational  objectives 

• Shift  training  to  ambulatory  care  settings  that  have  major 
managed  care  contracts 

• Aggressively  recruit  training  sites  that  have  the  following 
characteristics: 

appropriate  patient  case  mix 

residents  and  students  participate  as  a member  of  a 
team  in  the  continuous  care,  monitoring  and  evalua- 
tion of  a population 

enough  trainees  of  various  levels  of  training  on  site  to 
foster  educational  relationships  among  trainees 
access  to  learning  resources 
evaluation  of  outcomes. 

• It  is  the  responsibility  of  the  School  of  Medicine  to  assure 
that  the  quality  of  the  education  and  training  is  maintained 
in  all  sites 

• Develop  faculty  in  ambulatory  training  sites  who  will  be 
responsible  for  students  and  residents  at  those  sites 

• Faculty  must  spend  time  outside  the  academic  setting  to 
maintain  knowledge  of  the  environment  in  which  students 
will  practice 

• All  faculty  based  outside  of  the  institution  must  have 
training  in  educational  techniques 

• Faculty  must  be  given  dedicated  time  for  their  teaching 
role 

• Profiling  is  indicated  to  ensure  competent  faculty  practi- 
tioners and  teachers  and  to  serve  as  the  basis  for  continu- 
ous quality  evaluation 

• Standardize  Evaluation  of  Core  Competencies 

• Develop  clear  outcome  measures 

• Refine  the  assessment  process  and  procedures 

• This  will  form  the  basis  of  profiling  and  continuous 
improvement 
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• Integrate  information  technology: 

• Ensure  the  faculty’s  competence  in  informatics 

• Require  basic  computer  literacy  as  condition  for  matricu- 
lation. 

• Introduce  applied  informatics  early  in  the  curriculum. 

• Use  innovative  technological  methods  for  evaluating  core 
competencies. 

The  recruitment  of  new  training  sites  needs  to  be  promoted 
through  the  exploration  of  partnerships  with  managed-care  and 
community-based  organizations,  biotechnology  firms,  and  others, 
to  meet  educational  objectives. These  extramural  facilities  will 
enable  students  and  trainees  to  capitalize  on  the  opportunity  to 
learn  about  such  essential  concepts  as  managed  care  and  popula- 
tion medicine  in  the  ambulatory  care  settings  to  which  managed 
care  is  rapidly  shifting.  The  acknowledgment  by  academic  medi- 
cine of  the  positive  aspects  and  the  potential  of  well-managed  care 
and  involvement  in  its  further  evaluation  and  development  is  an 
important  step.  It  is  recommended  that  medical  schools  incorpo- 
rate the  principles  of  well-managed  care  into  educational  process- 
es and  pursue  mutually  beneficial  educational  and  health  services 
partnerships  with  managed  care  organizations  that  have  congruent 
missions,  cultures,  and  standards  of  care. 

Training  sites  that  share  particular  characteristics  should  be 
avidly  recruited,  including  an  appropriate  patient  case  mix,  a will- 
ingness to  permit  the  participation  of  residents  and  students  as 
members  of  a team  in  the  continuous  care,  monitoring  and  evalu- 
ation of  a population,  a critical  number  of  trainees  at  various  lev- 
els of  training  on  site  to  foster  educational  relationships  among  the 
trainees,  access  to  learning  resources,  and  a system  of  evaluating 
outcomes.  It  is  the  responsibility  of  the  medical  school  to  assure 
the  quality  of  those  off-site  educational  experiences,  and  methods 
must  be  sought  to  assess  the  quality  of  education  and  training  at  all 
sites.^®  Educational  partnerships  between  AHCs  and  managed  care 
organizations  are  being  created  with  support  from  the  Pew  Chari- 
table Trusts,  COGME,  and  the  Health  Resources  and  Services 
Administration,  an  endeavor  involving  undergraduate  as  well  as 
graduate  medical  education.^’ 

Once  consensus  about  the  fundamental  knowledge  base,  core 
competencies,  and  goals  has  been  reached,  evaluation  of  the  attain- 
ment of  these  objectives  needs  to  be  standardized. The  devel- 
opment of  specific  outcome  measures  and  ongoing  data  collection 
will  assist  in  this  process.  As  long  as  this  process  of  evaluation  is 
conducted  throughout  UGME  and  GME,  remediation  efforts  can  be 
directed  toward  assuring  that  all  students  and  trainees  are  prepared 
for  certification.  This  continued  evaluation  will  form  the  basis  for 
practice  profiling  and  continuous  improvement  and  will  prevent 
medical  education  from  becoming  a static  entity. 

The  quality  of  all  educational  experiences  requires  continual 
scrutiny.  As  greater  numbers  of  trainees  move  to  sites  outside  of 
the  physical  boundaries  of  the  academic  medical  center,  the  over- 
sight of  educational  quality  becomes  more  difficult.  Faculty  in 
ambulatory  training  sites  who  will  be  responsible  for  students  and 
residents  at  these  sites  need  to  be  developed  and  supported.  This 
involves  including  community-based  faculty  fully  in  the  structur- 
ing and  execution  of  education.  Faculty  at  the  AMC  must  spend 
time  outside  of  the  academic  setting  to  maintain  a knowledge  of 
the  environment  in  which  students  will  practice.  All  faculty  must 
be  given  dedicated  time  for  their  teaching  role.^® 

The  establishment  of  standards  of  achievement  for  students  and 
the  periodic  assessment  of  student  progress  must  be  accompanied 
by  the  implementation  of  standards  for  those  who  teach  the  stu- 
dents. All  faculty  who  are  actively  practicing  should  maintain 
practice  profiles  that  are  updated  periodically.  The  creation  and 
periodic  updating  of  practice  profiles  should  become  part  of  the 
faculty  credentialing  process.  Profiling  is  necessary  to  ensure 


competent  faculty  practitioners  and  teachers  and  to  serve  as  the 
basis  for  continuous  quality  evaluation. 

Information  technology  must  be  incorporated  into  the  teaching 
curriculum,  inevitably  requiring  the  faculty’s  competence  in 
informatics.'*®'"  Basic  computer  literacy  should  be  added  as  a 
condition  for  medical  school  matriculation.  Applied  informatics 
can  then  be  introduced  early  in  the  curriculum.  The  collaborative 
development  of  advanced  information  technology  among  the  UC 
AMCs  is  recommended. 

Recommendations  for  Continuing  Medical  Education 

The  final  component  of  medical  education  is  CME,  the  educa- 
tion following  completion  of  the  formal  educational  process.  This 
stage  of  medical  education  has  several  defining  characteristics.  It 
has  a beginning  (completion  of  residency  and  entry  in  practice) 
and  an  equally  clear  ending  (retirement  from  practice).  It  conse- 
quently covers  a span  of  time  greater  than  that  of  all  preceding 
education.  It  is  offered  by  many  different  organizations,  for-profit 
as  well  as  not-for-profit.  Credit  for  participation  is  easily  obtained 
and  is  monitored  loosely  and  unevenly.  It  occurs  at  many  sites  and 
under  different  circumstances,  sometimes  at  resorts  or  in  the 
course  of  a cruise  or  foreign  travel.  When  subjected  to  critical 
analysis,  it  has  had  minimal  impact  on  patterns  of  practice  and  lit- 
tle or  no  impact  in  improving  outcomes  of  care.'*®-^^'^'* 

The  consequence  of  ineffective  CME,  either  structured  or  self- 
directed,  is  an  ever-widening  gap  between  best  current  practice  and 
actual  practice,  whether  the  physician  is  in  general  or  specialty  prac- 
tice.^^  This  gap  must  be  viewed  in  the  light  of  “quality”  as  defined 
by  the  Institute  of  Medicine  in  1990:  quality  consists  of  the  degree 
to  which  health  services  for  individuals  and  populations  increase  the 
likelihood  of  desired  health  outcomes  and  are  “consistent  with  cur- 
rent professional  knowledge.”^®  In  practice,  appropriateness  is  one 
measure  of  current  professional  knowledge,^’  If  one  extrapolates 
from  the  available  literature,  according  to  Brook,^*  one  fourth  of 
hospital  deaths  may  be  preventable,  and  one  fourth  of  procedures 
and  one  third  of  medications  are  inappropriate  or  unnecessary.  Fail- 
ure of  physicians  to  adopt  evidence-based  recommendations  for  best 
drugs  and  procedures  is  of  concern.  Myriad  studies  have  shown  the 
disparity  between  current  practices  and  best  practices  and  the  result- 
ing undesirable  consequences."*' 

Although  the  university  has  little  control  currently  over  the 
quality  or  content  of  the  majority  of  CME,  the  Commission 
believes  that  it  is  an  important  area  for  consideration.  Physicians 
must  become  lifelong  learners,  continuing  to  acquire  and  apply 
relevant  information  after  completion  of  their  formal  education 
and  training  programs.  Traditional  CME  is  ineffective  in  this  role, 
as  measured  by  its  inability  to  change  physician  practice  behavior 
or  to  result  in  improved  patient  outcomes.*'* 

Recommendations  for  Continuing 
Medical  Education 

• Physicians  must  be  lifelong  learners  and  must  continue  as  stu- 
dents after  they  complete  their  formal  education  and  training 
programs 

• Use  techniques  of  CQI  in  CME — engaging  the  physician  as  an 
active  rather  than  passive  learner 

• Involve  students  and  residents  in  the  process  of  CQI  early  and 
throughout  their  education  and  training  to  instill  in  them  the 
concept  of  lifelong  learning 

• Use  information  technologies,  and  management  information 
systems  should  be  used  to  deliver  CME  and  to  identify  what, 
where,  and  when  it  is  most  needed 

• Focus  substantial  faculty  resources  on  improving  the  perfor- 
mance of  existing  practitioners  in  partnership  with  the  deliv- 
ery system 
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• UC  should  take  a leadership  role  in  evaluating  and  maintain- 
ing the  quality  of  the  physician  workforce  in  California 

• Medical  students,  residents,  and  practicing  physicians  should 
form  a learning  community  by  using  CQI  to  generate 
improvements  in  knowledge  and  care 

The  commission  recommends  that  traditional  CME  be  aug- 
mented with  the  concepts  of  CQI.  This  concept,  borrowed  from 
the  business  world,  includes  the  fonnulation  of  management  deci- 
sions based  on  data  versus  assumptions,  focusing  efforts  on  the 
needs  of  the  consumer  (ie,  the  patient)  as  opposed  to  the  institu- 
tion, recognizing  that  most  problems  stem  from  processes  and  not 
from  people,  and  above  all,  emphasizing  ongoing  improvement  in 
education  and  health  care  through  rigorous  outcomes  assessment. 
The  techniques  of  CQI,  in  that  they  engage  the  physician  as  an 
active  rather  than  passive  learner,  are  appropriately  used  as  a 
means  of  ensuring  continuous  medical  education.  For  example, 
lectures  to  large  groups  of  physicians  are  being  replaced  by  small- 
group,  interactive  sessions  that  ensure  physicians  learn  and  apply 
clinically  relevant  information  that  will  affect  daily  practice.  Such 
sessions,  whether  with  or  without  the  presence  of  an  outside 
expert,  bridge  the  existing  gulf  between  largely  ineffective  con- 
ventional CME  and  the  adult  learning-based  applications  of  CQI 
and  self-directed  learning.^ 

CQI  must  be  taught  and  used  as  a means  of  evaluating  practice 
on  an  ongoing  basis.  Information  technologies  and  management 
information  systems  should  be  used  to  deliver  CME  and  to  identify 
what,  where,  and  when  it  is  most  needed.  Practicing  physicians  will 
view  CME  differently  if  the  concepts  underlying  CQI  and  point-of- 
encounter  use  of  protocols  and  guidelines  are  introduced  and  rein- 
forced in  the  course  of  undergraduate  and  graduate  education. 

Faculty  resources  need  to  be  focused  on  improving  the  perfor- 
mance of  practicing  physicians  who  are  in  partnership  with  the 
delivery  system.  UC  should  take  a leadership  role  in  evaluating 
and  maintaining  the  quality  of  the  physician  workforce  in  Califor- 
nia. Medical  students,  residents,  and  practicing  physicians  should 
form  a learning  community,  using  CQI  to  generate  improvements 
in  knowledge  and  patient  care. 

Size,  Specialty  Composition,  and  Distribution 
of  the  Physician  Workforce  in  California 

US  Physician  Supply.  The  vast  majority  of  studies  of  the  US  physi- 
cian workforce  published  over  the  past  20  years  have  concluded 
that  the  United  States  has  too  many  specialists  and  barely  enough 
generalists  and  that  physicians  are  poorly  distributed  geographi- 
cally and  by  race/ethnicity.  In  the  year  2000,  the  United  States  will 
have  203  patient  care  physicians  per  100,000  population,  but  the 
generally  accepted  range  of  physician  supply  requirements  will  be 
145  to  185  per  100,000  population.®^  These  estimates  suggest  that, 
by  the  end  of  the  decade,  the  United  States  will  have  an  oversup- 
ply  of  physicians  by  10%  to  40%.®®  Some  estimates  suggest  the 
oversupply  may  become  even  more  pronounced.®’ 

Several  factors  have  contributed  to  the  dramatic  growth  in  the 
supply  of  physicians  in  the  United  States  over  the  past  three 
decades.  First,  the  number  of  medical  students  educated  in  the 
United  States  grew  by  65%  between  1970  and  1994,  and  the  num- 
ber of  residents  has  increased  by  approximately  100%.®*  ®’  Both  of 
these  dramatic  spurts  far  exceeded  the  21%  growth  in  population 
during  this  period.™  In  recent  years,  much  of  the  growth  in  the  US 
physician  supply  has  resulted  from  an  increase  in  the  number  of 
international  medical  graduates  completing  residency  training  in 
the  United  States.  From  1988  to  1994,  the  number  of  US  medical 
school  graduates  remained  flat,  whereas  the  number  of  residency 
positions  increased  by  more  than  80%.  There  are  now  1.45  first- 
year  residency  positions  for  every  one  US  medical  graduate.  The 
excess  positions  were  filled  by  international  medical  graduates. 


75%  of  whom  remain  to  practice  in  the  US  on  completion  of  their 
training.’'  The  number  of  residency  positions  has  dropped  over  the 
past  2 years,  but  only  modestly. 

Figure  14. — Patient  Care  Physicians/100,000  Population,  Unit- 
ed States,  1950  to  2020 


Y»ar 


Source;  Council  on  Graduate  Medical  Education.  Eighth  Repon.  1996.’" 

In  addition  to  being  in  oversupply,  US  physicians  are  poorly 
distributed  by  specialty,  geography,  race,  and  ethnicity.  The  nation 
has  more  than  enough  specialist  physicians,  but  a barely  adequate 
supply  of  generalist  physicians.™  Despite  the  dramatic  growth  in 
physician  supply,  shortages  of  physicians  persist  in  inner  cities  and 
rural  areas.  In  fact,  the  number  of  areas  in  the  US  with  physician 
shortages  is  greater  now  than  it  was  30  years  ago.’^  Efforts  to 
increase  the  number  of  physicians  from  racial  and  ethnic  minority 
groups  have  met  with  only  modest  success.  Blacks,  Hispanics,  and 
Native  Americans  remain  underrepresented  among  physicians.’'* 

An  oversupply  of  physicians  causes  concern  for  two  reasons. 
First,  many  believe  that  the  oversupply  drives  cost  escalation 
because  the  information  asymmetries  between  physician  and  patient 
permit  physicians  to  create  demand  to  maintain  a target  income, 
thereby  increasing  per  capita  health  care  expendimres.’®  ’®  To  the 
extent  that  physicians  may  create  demand,  an  oversupply  results  in 
increased  health  costs.  Demand  creation  seems  plausible  in  the  fee- 
for-service,  third-party-payer  system,  in  which  physicians  deliver 
care  without  attention  to  cost.  However,  fee-for-service  medicine 
with  the  related  incentives  to  overprovide  no  longer  predominates  in 
the  United  States.  Some  experts  argue  that  managed  care,  with  its 
methods  of  containing  health  care  costs,  has  eliminated  demand  cre- 
ation. This  hypothesis  is  difficult  to  verify  because  studies  of 
HMOs’  effects  on  demand  for  physician  services  tend  to  focus  on  a 
limited,  rather  homogenous  subset  of  managed  care  plans,  mostly 
group-model  and  staff-model  HMOs.’’  The  fastest  growing  forms 
of  managed  care  are  IPAs  and  network-model  HMOs,  point-of-ser- 
vice  plans,  and  preferred-provider  organizations,  which  may  not 
control  use  to  the  same  extent  as  staff-model  HMOs.’® 

The  apparent  oversupply  of  physicians  also  prompts  questions 
regarding  the  appropriateness  of  current  medical  education  policy, 
particularly  at  the  graduate  level.  Under  current  law.  Medicare 
GME  payments  are  essentially  an  entitlement  of  any  teaching  hos- 
pital operating  an  accredited  residency  program,  regardless  of 
national,  state,  or  local  demand  for  physicians.  Medicare  GME 
payments  increase  in  direct  proportion  to  the  number  of  full- 
time-equivalent residents  on  duty  in  a teaching  hospital,  creating 
incentives  for  teaching  hospitals  to  maximize  the  number  of  resi- 
dents they  train.™  This  policy  is  one  of  the  principal  reasons  that 
the  number  of  residency  positions  in  the  United  States  now  far 
exceeds  the  number  of  US  medical  graduates.®® 
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Considering  the  apparent  oversupply  of  physicians  in  the  Unit- 
ed States  and  their  maldistribution  by  specialty,  geography,  race, 
and  ethnicity,  many  individuals  and  organizations  have  recom- 
mended major  changes  in  medical  education.  These  organizations 
and  individuals  recommend  that  the  Medicare  GME  formulas  be 
revised  to  remove  the  incentive  to  maximize  the  number  of  resi- 
dents trained.  Many  also  advocate  that  the  number  of  residents 
educated  in  the  United  States  should  be  reduced  to  a number  much 
closer  to  the  number  of  US  medical  graduates,  with  all  reductions 
made  among  specialist  positions. In  addition,  some 
experts  endorse  a 50:50  ratio  of  generalist  to  specialist  residency 
positions.*^  The  Pew  Health  Professions  Commission  has  gone 
even  further,  recommending  the  closure  of  20%  to  25%  of  the 
nation’s  medical  schools.™ 

Recognizing  the  significant  role  that  residents  play  in  deliver- 
ing care  to  the  poor,  many  proposals  for  GME  reform  recommend 
alternatives  for  subsidizing  this  indigent  care.  Several  proposals 
call  for  expansion  of  the  National  Health  Service  Corps  as  an  alter- 
nate source  of  indigent  care  providers.™*'*  Some  proposals  also 
recommend  that  the  federal  government  provide  transition  assis- 
tance to  teaching  hospitals  that  downsize  residency  programs.™-’^ 
This  policy  has  already  been  put  in  place  in  New  York  state,  where 
the  Health  Care  Einancing  Administration  (HCEA)  has  launched  a 
demonstration  project  under  which  Medicare  GME  payments  to 
teaching  hospitals  that  agree  to  downsize  residency  programs  by 
25%  will  be  phased  out  over  a six-year  period  rather  than  dropping 
immediately,  as  they  would  under  current  policy.*^  The  current  US 
House  of  Representatives  Medicare  budget  reconciliation  bill  con- 
tains provisions  that  would  authorize  HCEA  to  provide  similar 
payments  to  teaching  hospitals  in  other  states. 


ed  States  overall.  Statewide,  California  has  20%  to  48%  more  spe- 
cialists than  it  requires.  Six  regions  in  the  state  have  an  oversupply 
of  specialists,  which  is  constraining  employment  opportunities  for 
newly  trained  specialists  in  these  regions.  At  the  Commission’s 
forum  in  March  1997,  the  CEO  of  one  of  the  largest  medical 
groups  in  northern  California  reported  that  his  organization  did  not 
expect  to  recruit  any  new  specialists  for  the  foreseeable  future.*^ 
Residency  program  directors  have  reported  that  20%  to  25%  of 
residents  completing  specialist  residency  programs  in  California 
and  other  states  in  the  Pacific  region  are  having  difficulty  securing 
full-time  employment.** 

Figure  16. — Specialist  Physicians/100,000  Population  by 
Region,  1994 


Source:  AMA,  Masterfile,  1994. 


California’s  Physician  Supply.  California,  like  the  nation,  has  a 
more  than  adequate  number  of  physicians.  The  state  is  currently  at 
the  top  of  the  generally  accepted  range  of  physician  supply 
requirements  (185  patient-care  physicians  per  100,000  popula- 
tion). Analysis  of  trends  in  population  and  physician  supply  in 
California  indicate  that  by  2010,  California  will  have  considerably 
more  physicians  than  necessary.  Both  the  US  Census  Bureau  and 
the  CDOF  predict  that  the  rate  of  population  growth  in  California 
will  slow  over  the  next  several  decades  due  to  reduced  migration 
from  other  states.*®  As  a consequence,  if  current  trends  in  physi- 
cian supply  continue,  growth  in  physician  supply  will  outstrip 
population  growth. 

Figure  15. — Projected  Supply  of  Patient  Care  Physicians  Under 
Different  Population  Growth  Assumptions 


Source:  AMA,  Physician  Characteristics  and  Distribution,  1995/96  edition.  California  Department  of 
Finance,  Population  Projections,  1990-2010,  April  1993. 

California’s  physicians  are  at  least  as  poorly  distributed  by  spe- 
cialty, geography,  and  race  and  ethnicity  as  physicians  in  the  Unit- 


In contrast,  six  regions  in  California  have  an  inadequate  num- 
ber of  generalist  physicians,  and  no  region  has  an  oversupply. 
Shortages  of  generalists  are  especially  acute  in  inner-city  and  rural 
communities,  even  within  regions  that  have  adequate  supplies  at 
the  regional  level.  The  federal  government  has  designated  that  124 
inner-city  and  rural  areas  across  the  state  have  severe  shortages  of 
generalists  (less  than  33  per  100,000  population).*’ 

Figure  17. — Generalist  Physicians/100,000  Population  by 
Region,  1994 


#»T* 


Source:  AMA,  Masterfile,  1994. 


However,  these  overall  figures  mask  the  maldistribution  of 
physicians  across  the  state.  The  contrast  between  the  San  Francis- 
co Bay  Area  and  the  Central  Valley  and  Sierra  Mountains  is  most 
striking.  The  Bay  Area  has  a massive  oversupply  of  specialists  and 
an  ample  supply  of  generalists.  In  contrast,  the  Central  and  South 
Valley/Sierra  regions  have  shortages  of  both  specialists  and  gener- 
alists. The  shortages  in  these  regions  are  likely  to  persist  because 
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the  CDOF  projects  that,  between  1990  and  2010,  the  population  of 
the  Central  Valley  will  grow  more  rapidly  than  that  of  other 
regions  of  California  and  will  likely  outstrip  the  growth  of  physi- 
cian supply  in  these  regions.*^ 

California  is  one  of  the  most  racially  and  ethnically  diverse 
states  in  the  nation.  Racial  and  ethnic  minorities  constitute 
approximately  43%  of  the  state’s  population. Demographers 
predict  the  state’s  population  will  become  even  more  diverse 
over  the  next  10  to  15  years.  By  the  early  21st  century,  non-His- 
panic  whites  will  constitute  less  than  half  of  California’s  popula- 
tion. Between  1990  and  2010,  the  number  of  Hispanics  in 
California  is  expected  to  rise  between  77%  and  99%  and  the 
number  of  Asians  and  Pacific  Islanders,  between  66%  and  97%. 
English  is  not  the  primary  language  of  an  increasingly  large  seg- 
ment of  California’s  population. 

The  Commission  is  most  concerned  that  while  the  population 
of  California  is  moving  rapidly  in  the  direction  of  great  racial  and 
ethnic  diversity,  the  state’s  physicians  are  predominately  non-His- 
panic  whites.  Whereas  Hispanics  constitute  26%  of  California’s 
population,  only  4%  of  the  state’s  physicians  are  Hispanic.  Blacks, 
Native  Americans,  and  Southeast  Asians  also  are  underrepresent- 
ed among  California’s  physicians. 

Medical  Education  in  California.  California  has  been  successful  in 
retaining  graduates  of  its  medical  schools  and  residency  programs 
for  practice  in  the  state.  Of  all  graduates  of  California’s  residency 
programs,  71%  remain  in  the  state  to  practice.’'  Among  the  cohort 
of  physicians  graduating  from  California  medial  schools  between 
1980  and  1985,  67%  currently  practice  in  California.  Graduates  of 
UC  medical  schools  were  more  likely  to  practice  in  California  than 
were  the  graduates  of  private  schools  (72%  versus  60%).’^ 

However,  California’s  medical  schools  and  residency  programs 
are  not  the  state’s  only  sources  of  physicians.  Many  physicians 
practicing  in  California  were  educated  elsewhere.  Of  all  physi- 
cians practicing  in  the  state,  38%  completed  residency  programs  in 
other  states,  and  52%  graduated  from  medical  schools  in  other 
states  or  abroad.’'  Only  15%  of  the  state’s  physicians  were  edu- 
cated in  UC  medical  schools.’^  These  statistics  indicate  that  in  Cal- 
ifornia an  in-migration  of  physicians  augments  those  educated  by 
the  state’s  residency  programs  and  medical  schools. 

Racial  and  Ethnic  Diversity.  Racial  and  ethnic  diversity  remains  a 
major  challenge  for  UC  medical  schools  and  residency  programs. 
Although  the  percentages  of  underrepresented  minorities  among 
California’s  residents  (10%)  and  medical  students  (18%)  have 
increased  in  recent  years,  parity  with  the  state’s  population 
remains  distant.^’  For  Hispanics,  the  gap  is  likely  to  widen  even 
further  because  the  number  of  Hispanics  in  the  state  is  rising  far 
more  rapidly  than  any  other  group. 

The  latest  statistics  on  enrollment  of  minorities  in  UC  medical 
schools  are  particularly  distressing.  Between  1995-1996  and  1996- 
1997,  the  proportion  of  minority  students  applying  for  admission 
to  the  UC  medical  schools  dropped  by  22%.’^  UC  medical  schools 
provide  an  excellent  example  of  coexisting  racial  diversity  and 
academic  excellence.  In  1 997  US  News  and  World  Report  ranked 
medical  schools  by  “selectivity”  of  the  first-year  class  based  on 
average  grade  point  average,  average  MCAT  scores,  and  the  num- 
ber of  applicants.  Three  of  the  five  UC  medical  schools  ranked  in 
the  “top  25”  with  respect  to  both  selectivity  and  percentage  of 
underrepresented  minority  students.  This  juxtaposition  of  academ- 
ic excellence  and  racial  diversity  was  possible  in  an  environment 
that  actively  fostered  racial  diversity,  an  environment  that  has  been 
changed  dramatically  by  recent  UC  Regents’  and  legislative  direc- 
tives. Nonetheless,  UC  has  illustrated  clearly  that  academic  excel- 
lence need  not  be  compromised  in  attaining  the  racial  diversity 


that  is  essential  in  a California  physician  workforce  that  meets  the 
health  care  needs  of  the  state’s  population. 

The  Commission  avoided  engaging  in  the  political  fray  except 
when  the  effect  of  political  decisions  had  a direct  and  verifiable 
adverse  consequence  on  the  process  of  medical  education  and 
therefore  on  the  state’s  physician  workforce.  The  Commission  is 
deeply  concerned  by  the  impact  of  California’s  Proposition  209 
and  the  UC  Regents’  resolutions  on  the  ability  of  a public  univer- 
sity to  recruit  and  educate  a physician  workforce  that  can  meet  the 
health  care  needs  of  the  state’s  population.  The  Commission  is  as 
troubled  by  the  atmosphere  these  decisions  have  created  as  it  is  by 
the  explicit  elimination  of  affirmative  action  in  the  medical 
school  admissions  process.  The  crucial  issue  is  to  produce  a 
physician  workforce  that  can  meet  the  needs  of  California’s  eth- 
nically and  racially  diverse  population.  For  reasons  clearly  artic- 
ulated earlier,  anything  that  restricts  the  ability  of  UC’s  medical 
schools  to  educate  a student  body  as  diverse  as  the  state’s  popu- 
lation— whether  financial  need,  lack  of  premedical  educational 
opportunity,  or  an  unfriendly  environment — de  facto  precludes 
the  education  of  a physician  workforce  that  can  meet  and  serve 
the  needs  of  all  Californians. 

Other  professional  schools  have  been  affected  as  well.  TTte 
number  of  minority  students  offered  admission  to  UC  Berkeley’s 
law  school  plunged  this  spring  with  the  pool  of  African  Ameri- 
can’s offered  admission  falling  to  14  from  75  last  year.  In  a state- 
ment released  May  14,  law  school  officials  attributed  the  sharp 
drop  to  the  University’s  elimination  of  affirmative  action.  This 
finding  suggests  that  the  Regents’  decision  on  affirmative  action 
and  Proposition  209  are  having  adverse  effects  on  UC’s  ability  to 
recruit  students  from  racial  and  ethnic  minority  groups. 

Figure  18. — Racial  and  Ethnic  Distribution  of  California's  Physi- 
cians, Medical  Residents,  and  Population 


Physicians,  Residents,  Population, 

1994  1995-96  1990 


Source:  AMA,  Masterfile,  1994  & Data  from  the  Medical  Education  Database,  1995— CDOF,  Popula- 
tion Projections,  1990-2010,  April  1993. 

Studies  have  clearly  shown  that,  compared  with  non-Hispanic 
white  physicians,  physicians  who  are  members  of  a racial  or  eth- 
nic minority  group  are  more  likely  to  practice  in  underserved  com- 
munities with  high  concentrations  of  racial  or  ethnic  minorities. 
Nearly  40%  of  1996  medical  school  graduates  who  are  members 
of  a minority  group  will  practice  medicine  in  underserved  areas 
compared  with  10%  of  all  other  graduates.  Furthermore,  members 
of  a minority  group  are  more  likely  to  pursue  careers  in  general 
internal  medicine,  general  pediatrics,  and  family  medicine. 
Regardless  of  where  their  practice  is  located,  such  physicians  pro- 
vide care  to  greater  numbers  of  patients  from  racial  or  ethnic 
minority  groups.^*  A similar  pattern  is  seen  for  physicians  raised 
in  rural  communities.’''  Programs  such  as  rural  residency  training 
rotation,  preferential  selection  of  medical  students  from  rural 
backgrounds,  state  legislation  providing  loan  repayment  and 
income  tax  credits  (Oregon),  telemedicine  and  rural  outreach  pro- 
grams (The  Colorado  Rural  Outreach  Program)  are  successful  in 
attracting  physicians  to  rural  practices.  Their  wider  use  could 
overcome  the  present  disadvantages  of  rural  practice.’^ 
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Recommendations  on  the  Size,  Specialty  Composition, 
and  Distribution  of  the  Physician  Workforce  in 
California 

Summary  of  Recommendations 

• Maintain  the  current  number  of  UGME  positions 

• Enforce  the  MOU  for  GME 

• Make  plans  to  replace  services  for  the  poor  left  uncovered  by 
reduced  GME  positions 

• Develop  funding  structures  for  medical  education  in  new  set- 
tings, and  monitor  the  funding  of  education  in  these  settings 

• Establish  a UC  systemwide  task  force  to  evaluate  medical 
education  funding  and  to  develop  a strategic  plan  for  the  fund- 
ing of  medical  education  at  UC 

• Recruit  more  racial  and  ethnic  minority  students 

• Study  California’s  health  care  workforce  every  3 years  and 
make  appropriate  adjustments  in  education  and  training 

Based  on  its  analysis  of  these  trends  in  physician  supply  and 
education  in  California  and  the  United  States,  the  Commission 
developed  recommendations  regarding  the  number,  specialty  dis- 
tribution, and  characteristics  of  UC  medical  students  and  residents. 

The  Commission  recognizes  that  UC  alone  cannot  fully  recon- 
cile medical  education  with  California’s  requirements.  Only  15% 
of  California’s  physicians  are  graduates  of  a UC  medical  school. 
When  UC  medical  schools  decide  to  rescind  affiliation  agieements 
with  residency  programs,  there  is  no  guarantee  that  those  pro- 
grams will  close.  Meeting  California’s  requirements  requires 
changes  on  the  part  of  both  UC  and  other  institutions  sponsoring 
residency  programs.  Changes  in  federal  and  state  policy  are  need- 
ed as  well.  However,  the  Commission  believes  UC  has  a responsi- 
bility to  do  what  it  can  to  enhance  its  capacity  to  meet  the  state’s 
future  physician  supply  requirements. 

Recommendation  eor  Undergraduate 
Medical  Education 

• Maintain  overall  enrollment  in  its  medical  schools  at  the 
1995-1996  level  of  approximately  2,600  students  per  year. 

Despite  the  Pew  Commission’s  call  for  nationwide  reductions 
in  medical  school  enrollment,  the  Commission  believes  that  a 
decrease  in  enrollment  in  UC  medical  schools  would  be  inappro- 
priate. UC  medical  schools  educate  only  15%  of  the  state’s  physi- 
cians. Consequently,  a reduction  in  the  number  of  medical  students 
educated  by  the  UC  system  would  be  a symbolic  gesture  that 
would  have  little  impact  on  the  supply  of  physicians  in  the  state. 
Moreover,  the  Commission  believes  that  reduction  of  the  number 
of  physicians  educated  in  the  US  must  begin  with  a reform  of 
GME.  The  number  of  first-year  residency  positions  is  nearly  one 
and  a half  times  the  number  of  US  medical  graduates.  In  addition, 
as  a state  university,  one  of  UC’s  obligations  is  to  provide  Califor- 
nians with  opportunities  for  higher  education,  including  medical 
education.  UC  medical  schools  are  already  among  the  most  selec- 
tive in  the  nation,  and  competition  for  admission  to  them  would 
intensify  if  enrollment  in  UC  medical  schools  were  reduced. 

However,  the  Commission  recommends  no  increase  in  enroll- 
ment in  UC  medical  schools.  California  already  has  an  ample  sup- 
ply of  physicians,  so  the  state  would  derive  little  benefit  from 
educating  more  physicians  in  the  UC  system.  Thirty  years  of  evi- 
dence at  the  national  level  suggests  that  increasing  the  number  of 
physicians  educated  would  not  improve  the  geographic  distribu- 
tion of  physicians  across  the  state. 

Recommendations  for  Graduate  Medical  Education 

• Continue  to  implement  the  planned  reductions  in  specialty  res- 
idents as  outlined  in  the  MOU 


• Provide  adequate  funding  to  affiliated  primary  care  residency 
programs,  especially  programs  in  underserved  areas  that  focus 
on  preparing  physicians  for  practice  in  underserved  communities 

• Pursue  alternative  sources  of  funding  to  enable  UC  campuses 
that  downsize  specialist  residency  programs  to  continue  deliv- 
ering indigent  care 

• Establish  a UC  systemwide  task  force,  coordinated  through 
the  UC  Office  of  the  President,  with  the  responsibilities  of 
evaluating  medical  education  funding  and  developing  a strate- 
gic plan  for  the  funding  of  medical  education  within  UC 

• Endorse  the  “Consensus  Statement  on  the  Physician  Work- 
force” issued  by  the  Association  of  American  Medical  Col- 
leges and  other  medical  associations  and  promote  reforms 
proposed  in  that  document  and  other  needed  changes  in  feder- 
al GME  policies 

• Over  the  next  3 years,  continue  to  implement  the  1994  MOU 
with  Governor  Wilson,  as  planned,  including  completing  the 
cuts  in  specialty  residency  positions  stipulated  in  the  MOU. 

UC  already  is  taking  steps  to  address  the  imbalance  between 
California’s  physician  supply  and  its  requirements.  Under  the 
MOU  that  UC  entered  with  Governor  Wilson  in  1994,  UC  has 
pledged  to  increase  the  number  of  primary  care  residency  posi- 
tions by  23%  (445  positions)  and  reduce  the  number  of  specialist 
positions  by  19%  (452  positions)  between  1993  and  2002.  Imple- 
mentation of  the  MOU  will  yield  a ratio  of  generalist  (including 
obstetrician-gynecologists)  to  specialist  positions  of  55:45  by  the 
year  2002.  By  reducing  the  number  of  specialists  trained,  and 
thereby  increasing  the  proportion  of  generalists,  the  MOU  moves 
the  UC  system  in  a direction  consistent  with  the  Commission’s 
findings  regarding  California’s  physician  supply  and  the  health 
care  environment  in  which  its  physicians  practice. 

The  Commission  recommends  that  UC  continue  to  implement 
the  MOU  over  the  next  three  years.  Many  Commission  members 
believe  that  California  and  the  nation  are  training  too  many  physi- 
cians, particularly  specialists.  Some  Commissioners  believe  that  an 
increase  in  the  number  of  primary  care  physicians  trained  may  not 
be  necessary  to  meet  California’s  requirements  for  primary  care 
providers.  However,  the  volatility  of  the  market  renders  a precise 
projection  of  California’s  physician  workforce  requirements  virtual- 
ly impossible.  Expansion  of  team  practices  under  which  physicians 
practice  collaboratively  with  nurse  practitioners  and  physician  assis- 
tants could  significantly  reduce  the  demand  for  physicians.  Con- 
versely, the  demand  for  specialist  physicians  could  rise  if  consumers 
increasingly  demand  to  receive  care  primarily  from  specialist  physi- 
cians. Either  scenario  seems  possible  as  California’s  health  care 
delivery  systems  struggle  to  contain  costs  while  simultaneously 
improving  consumer  satisfaction  and  patient  outcomes. 

In  addition,  some  Commissioners  believe  that  changes  in  Cali- 
fornia’s health  care  market  will  compel  UC  to  downsize  specialty 
residency  programs  more  dramatically  than  is  stipulated  in  the 
MOU.  Others  anticipate  little  change,  absent  enactment  of  major 
reforms  in  federal  GME  policy,  a prospect  that  is  now  consider- 
ably more  likely  than  when  the  Commission  held  its  final  meeting 
in  April  1997.  At  this  point,  the  Commission  cannot  determine 
with  any  certainty  which  speculation  may  be  realized. 

In  the  absence  of  more  precise  estimates,  the  Commission  rec- 
ommends that  UC  continue  on  its  current  course  over  the  short 
term.  UC  should  complete  all  specialty  downsizing  mandated  in 
the  MOU  in  accordance  with  the  time  table  specified  therein.  UC 
will  continue  to  issue  annual  reports  on  the  number  and  specialty 
distribution  of  residency  positions,  as  required  under  the  MOU. 
Three  years  from  now,  UC  should  complete  the  study  of  Califor- 
nia’s health  professions  workforce  requirements  described  in  this 
section  under  “All  Health  Professions”  and  should  use  the  findings 
of  this  study  to  determine  whether  additional  changes  should  be 
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made  in  the  number  and  specialty  distribution  of  UC  residency 
programs.  Leaders  in  UC's  medical  schools  and  teaching  facilities 
should  collaborate  with  one  another  to  determine  the  appropriate 
number  of  residents  in  each  specialty  and  subspecialty.  In  particu- 
lar, UC  should  assess  the  desirability  of  capping  the  total  number 
of  UC  residency  positions  receiving  direct  support  from  the  state 
of  California  at  4,332  positions,  the  level  specified  in  the  MOU, 
for  the  year  2002.  The  Commission  believes  that  a rigorous  effort 
of  this  kind  is  likely  to  lead  to  a further  downsizing  of  UC  resi- 
dency programs  and  that  this  approach  is  more  reasonable  than 
mandating  that  UC  implement  additional  reductions. 

• Provide  adequate  funding  to  affiliated  primary  care  resi- 
dency programs,  especially  programs  in  underserved  areas 
that  focus  on  preparing  physicians  for  practice  in  under- 
served communities. 

Many  physicians  choose  to  practice  in  the  communities  in 
which  they  are  trained,  particularly  the  communities  in  which  they 
complete  their  residency.  The  residency  programs  that  have  been 
most  successful  in  placing  graduates  in  underserved  communities 
are  those  that  both  are  located  in  underserved  communities  and 
focus  on  preparing  graduates  for  practice  in  such  communities.’* 
Receipt  of  adequate  financial  support  from  UC  is  critical  to  the 
continuation  of  these  programs.  The  president’s  federal  budget 
proposal  for  fiscal  year  1998  calls  for  deep  cuts  (90%)  in  federal 
grants  for  support  of  generalist  medical  education.  If  these  cuts  are 
enacted,  these  programs  will  be  even  more  dependent  on  UC  for 
support.’’  Although  the  governor  has  proposed  increased  funding 
for  the  Song  Brown  program,  which  provides  grants  to  family 
practice  residency  programs,  these  funds  are  solely  for  program 
expansion  and  thus  cannot  be  used  to  replace  funding  previously 
obtained  from  other  sources. 

• Pursue  alternative  sources  of  funding  to  enable  UC  cam- 
puses that  downsize  specialist  residency  programs  to  con- 
tinue delivering  indigent  care. 

Many  leaders  within  the  UC  system  have  expressed  concern 
that  a reduction  in  the  number  of  specialist  residents  will  jeopar- 
dize UC’s  ability  to  provide  health  care  services  to  indigent  per- 
sons. Three  of  the  five  UC  AMCs  have  long-standing  contracts 
with  county  governments  to  provide  indigent  care,  and  feel  a 
moral  and  social  obligation  to  continue  to  do  so.  UC  medical  cen- 
ters have  come  to  rely  on  residents  and  the  Medicare  GME  subsidy 
attached  for  subsidizing  and  providing  indigent  care.  The  Com- 
mission fully  recognizes  UC’s  critical  role  in  the  delivery  of  indi- 
gent care,  but  believes  that  this  responsibility  does  not  Justify 
preservation  of  the  status  quo.  Rather,  the  Commission  recom- 
mends that  UC  pursue  alternative  sources  of  funding  that  will 
enable  its  medical  centers  to  continue  providing  indigent  care 
while  reducing  the  number  of  specialist  residents.  In  particular,  the 
Commission  recommends  that  UC  explore  the  possibility  of  enter- 
ing into  a demonstration  project  with  HCFA  , similar  to  that  which 
the  agency  established  in  New  York  State,  under  which  cuts  in 
GME  payments  are  phased  in  over  a six-year  period  for  teaching 
hospitals  that  agree  to  reduce  specialist  positions  by  25%.  TTie 
budget  reconciliation  bill  recently  approved  by  the  US  House  of 
Representatives  contains  provisions  that,  if  enacted,  would  pro- 
vide HCFA  with  more  explicit  authority  to  establish  such  projects. 
Such  a strategy  would  be  most  successful  if  pursued  in  collabora- 
tion with  non-UC  teaching  hospitals. 

• Establish  a UC  systemwide  task  force,  coordinated 
through  the  UC  Office  of  the  President,  with  the  responsi- 
bilities of  evaluating  medical  education  funding  and  devel- 
oping a strategic  plan  for  the  funding  of  medical  education 
within  UC.  (For  further  discussion  see  appendix  6). 

UC  has  worked  closely  with  the  California  legislature  and 
Department  of  Health  Services  (DHS),  the  CDOF,  and  California 


Medical  Assistance  Commission  (CMAC)  over  the  past  .several 
years  to  develop  options  to  provide  support  for  UC’s  academic 
mission.  For  FY  1996-1997,  the  University  has  negotiated  a sup- 
plemental payment  to  the  five  UC  AMCs  through  the  Selective 
Provider  Contracting  Program  in  recognition  of  care  provided  by 
UC  to  Medi-Cal  beneficiaries  in  a clinical  teaching  setting.  This 
agreement  is  based  on  principles  agreed  to  with  CMAC,  CDOF, 
and  CDHS.  As  part  of  this  option,  the  University,  as  a govern- 
mental agency,  transferred  $55  million  to  the  Health  Care  Deposit 
Fund,  and  that  amount  was  matched  with  federal  funds.  This 
option  brought  in  more  than  $55  million  in  new  federal  funds  to 
the  state  to  support  medical  education  in  a clinical  teaching  setting 
and  required  no  general  funds  money.  The  Commission  encour- 
ages further  efforts  in  this  regard. 

• Endorse  the  “Consensus  Statement  on  the  Physician 
Workforce”  issued  by  the  Association  of  American  Medical 
Colleges  and  other  medical  associations  and  promote 
reforms  proposed  in  this  document  and  other  needed 
changes  in  federal  GME  policies. 

Changes  in  federal  policy  regarding  funding  for  indigent  care 
and  GME  are  critical  to  reengineering  UC’s  residency  programs  to 
better  meet  the  state’s  future  requirements.  The  Commission  rec- 
ommends that  UC  endorse  the  consensus  statement  on  physician 
workforce  policy  adopted  in  February  1997  by  a coalition  of  med- 
ical associations,  including  the  Association  of  American  Medical 
Colleges  and  the  Association  of  Academic  Health  Centers  (appen- 
dix 7).  Many  UC  leaders  are  active  in  the  organizations  that  joined 
in  this  statement  and  should  continue  to  work  within  these  organ- 
izations to  advocate  federal  policy  reform.  UC  should  also  redou- 
ble its  own  efforts  in  this  regard. 

The  Commission  notes  that  some  of  the  recommendations  con- 
tained in  the  consensus  statement  have  been  incorporated  into  the 
Medicare  budget  reconciliation  bills  approved  by  the  US  House  of 
Representatives  and  Senate  committees.  UC  should  monitor  this 
legislation  closely  and  advocate  inclusion  of  critical  provisions, 
such  as  transitional  funding  for  teaching  hospitals  that  downsize 
voluntarily,  in  the  final  budget  reconciliation  legislation. 

Recommendations  for  All  Health  Professions 

• Study  California’s  health  care  workforce  at  least  once  every  3 
years  and  make  appropriate  adjustment  of  the  number  and  mix 
of  health  professionals  educated  in  the  UC  system  on  the  basis 
of  these  studies 

• Admit  students  from  diverse  racial,  ethnic,  and  socioeconom- 
ic backgrounds  and  geographic  areas  and  students  who  are  flu- 
ent in  both  English  and  another  language  to  meet  the  health 
care  needs  of  California’s  diverse  population 

• Expand  outreach  efforts  to  racial  and  ethnic  minorities  and 
persons  from  underserved  geographic  areas,  and  allocate  suf- 
ficient resources  to  all  outreach  efforts. 

• Study  California’s  health  care  workforce  at  least  once 
every  three  years  and  make  appropriate  adjustment  of  the 
number  and  mix  of  health  professionals  educated  in  the 
UC  system  on  the  basis  of  these  studies. 

To  ensure  that  UC’s  health  professions  education  programs  are 
responsive  to  California’s  dynamic  health  care  needs,  studies  at 
three-year  intervals  should  encompass  all  health  professions  and 
assess  trends  in  demographics,  epidemiology,  health  care  delivery, 
access  to  care,  staffing  patterns  (eg,  use  of  interdisciplinary  teams 
of  health  professionals),  immigration  of  physicians  to  California 
from  other  states  and  countries,  and  other  relevant  factors.  In 
designing  these  studies,  UC  should  collaborate  with  the  Office  of 
Statewide  Health  Planning  and  Development,  the  California  Med- 
ical Board,  the  CDHS,  and  institutions  educating  health  profes- 
sionals in  California.  These  studies  would  be  in  addition  to  the 
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annual  reports  on  the  number  and  distribution  of  UC  residency 
positions  that  UC  is  required  to  produce  under  the  terms  of  the 
MOU.  Adequate  resources  should  be  provided  by  the  California 
legislature  to  carry  out  these  detailed  studies. 

• Admit  students  from  diverse  racial,  ethnic,  and  socioeco- 
nomic backgrounds  and  geographic  areas,  and  students  who 
are  fluent  in  both  English  and  another  language  to  meet  the 
health  care  needs  of  California’s  diverse  population. 

California  is  one  of  the  most  diverse  states  in  the  nation  and 
will  only  become  more  diverse  in  the  21st  century.  The  Commis- 
sion is  deeply  concerned  about  the  ethnic  and  cultural  disparity  of 
the  physician  workforce  and  the  state’s  population.  Allowing  for 
rural-urban  and  economic  factors  that  influence  access  to  health 
care,  a major  problem  that  cannot  be  explained  by  these  factors 
alone  is  the  restricted  access  of  blacks,  Hispanics,  and  Native 
Americans  to  physicians  of  their  own  racial  or  cultural  back- 
ground. To  meet  the  health  care  needs  of  the  state’s  population, 
California  must  have  a qualified  pool  of  medical  school  applicants 
that  mirrors  the  racial  and  cultural  composition  of  its  residents. 
Meeting  the  population’s  needs  will  require  not  only  a more  racial- 
ly and  ethnically  diverse  physician  workforce  but  one  that  is  bet- 
ter prepared  to  communicate  with  persons  who  do  not  speak 
English.  Otherwise,  a large  and  growing  segment  of  California’s 
population  will  remain  underserved. 

• Expand  outreach  efforts  to  racial  and  ethnic  minorities  and 
persons  from  underserved  geographic  areas,  and  allocate 
sufficient  resources  to  all  outreach  efforts. 

Much  more  must  be  done  to  increase  the  number  of  underrep- 
resented minorities  and  persons  from  underserved  geographic 
areas  educated  in  UC’s  health  professions  education  programs. 
Underrepresented  minority  health  professionals  are  more  likely  to 
provide  care  to  persons  of  their  own  race  or  ethnicity,  and  students 
from  underserved  communities  are  more  likely  to  practice  in  such 
communities.  Outreach  programs  have  proved  successful  in 
increasing  the  number  of  racial  and  ethnic  minority  health  profes- 
sionals. UC  has  a number  of  outreach  programs  in  place  and  has 
established  a task  force  to  recommend  new  strategies  for  recruit- 
ing disadvantaged  students  and  increasing  their  capacity  to  meet 
UC’s  entrance  requirements.  Outreach  programs,  magnet  schools, 
and  other  mechanisms  must  be  expanded  and  created,  and  the  state 
should  provide  from  its  general  fund  the  necessary  financial  sup- 
port for  the  undertaking.  The  Commission’s  recommendation  for 
expanding  UC’s  outreach  efforts  is  consistent  with  recommenda- 
tions issued  by  UC’s  outreach  task  force  in  its  recent  report. 

Adapting  the  Structure,  Governance,  and  Management 
of  UC  AMCs  to  Best  Serve  Their  Mission  of  Education, 
Research,  and  Patient  Care 

The  future  of  AMCs  will  be  determined  by  their  ability  to 
understand  and  respond  to  changes  in  the  population,  the  health 
care  market,  and  medical  education.  Originally  developed  during 
a period  of  growing  resources,  clarity  of  vision,  and  an  established 
delivery  system  structure,  these  centers  of  excellence  are  strug- 
gling at  present  to  survive  in  a rapidly  changing  environment  with 
diminishing  resources,  obscure  direction,  and  an  unfamiliar  and 
unstable  delivery  system  structure.  There  is  a need  for  careful  con- 
sideration of  the  most  effective  way  to  meet  the  larger  societal 
needs  that  for  many  years  have  been  addressed  by  AMCs  and  of 
the  contributions  that  the  current  health  care  system  can  make 
toward  meeting  those  needs.  The  future  of  medical  education 
within  the  UC  system  is  currently  linked  to  the  fate  of  its  AMCs. 

History  of  Academic  Medical  Centers.  AMCs,  as  we  know  them 
today  in  the  US,  emerged  during  a time  of  intellectual,  social, 
demographic,  scientific,  technological,  and  ethical  flourishing 


after  World  War  11.  Success  of  the  initial  federally  sponsored  aca- 
demic science  and  research  during  World  War  11  led  to  substantial 
investments  in  university-ba.sed  programs  of  science  and  science 
education  and  gave  rise  to  two  uniquely  American  institutions,  the 
research  university  and  the  AMC.'^*  The  enactment  of  Medicare 
and  Medicaid  legislation  in  the  mid-1960s  increased  federal  and 
public  support  of  AMC-based  medical  education,  research,  and 
patient  care.  Partnership  with  the  Department  of  Veterans  Affairs 
brought  additional  federal  support  and  has  contributed  signifi- 
cantly to  the  growth  of  AMCs. 

The  growth  of  the  AMC  over  the  past  five  decades  has  been 
shaped  by  five  principal  trends  in  health  care,  education,  and  culture^: 

Growth  of  research.  Biomedical  research  has  enjoyed  broad 
public  support,  increasing  overall  government  support  from 
$464,000  in  grants  and  operations  in  1938  to  greater  than  $1 1 bil- 
lion in  1995.'* 

Growth  of  higher  education.  Increased  demand  for  graduate 
and  professional  education  has  yielded  increased  depth,  breadth, 
and  length  of  university-based  training  in  medicine,  nursing,  pub- 
lic health,  dentistry,  and  pharmacy  since  World  War  11  in  the  move 
toward  increased  professionalism.  The  number  of  schools  of  allo- 
pathic medicine  has  increased  from  79  in  1960  to  126  in  1990. 

Increased  medical  specialization.  Increases  in  diagnostic  and 
therapeutic  knowledge  about  disease  and  rewards  of  biomedical 
research  began  the  trend  toward  specialization  in  the  1960s.  The 
development  of  reimbursement  schemes  in  Medicare  and  Medic- 
aid that  favored  highly  technical  procedures  and  treatments,  and 
the  increased  use  of  hospitals,  technology,  and  university  environ- 
ments for  training  physicians,  accelerated  this  trend. 

Increased  financial  support  for  health  care.  The  percentage  of 
gross  domestic  product  allocated  to  health  expenditures  grew  from 
5.3%  in  1960  to  15%  by  1995.  That  growth  was  masked  by  a 
growing  economy  and  decreasing  out-of-pocket  personal  expendi- 
tures due  to  third-party  or  health  insurance  payment  of  health  care 
costs.  The  overall  revenue  base  of  AMCs  grew  from  just  under  $3 
billion  in  1961  to  approximately  $30  billion  in  1995.®^ 

Centralization  of  organization.  Following  the  trend  of  incorpo- 
ration of  private  production  throughout  the  economy,'®'  health 
professional  schools  responded  to  the  demands  of  growing 
research  missions,  the  specialization  of  knowledge,  and  increas- 
ingly complex  patient-care  programs  with  organizational  central- 
ization. The  variation  in  funding  sources  and  their  association  with 
individual  clinicians  or  research,  however,  limited  actual  central- 
ization. The  centralization  of  real  decision  making  and  the  ability 
to  manage  AMCs  when  times  call  for  major  institutional  redirec- 
tion has  not  been  achieved.'®^ 

Academic  Medical  Centers  and  the  Emerging  Health  Care  Envi- 
ronment. After  a three-decade  period  of  intense  growth  with  con- 
sistent and  abundant  resources,  AMCs  are  confronted  with  an 
environment  of  significant  resource  constraints  and  limitations. 
AMCs  today  are  largely  based  in  the  most  specialized  and  com- 
plex part  of  the  delivery  system.  They  make  use  of  and  develop  the 
latest  in  medical  technology,  focus  on  and  value  the  specialist  over 
the  generalist,  have  developed  an  approach  to  the  delivery  of 
health  care  that  is  cost-unaware,'®^  and  are  on  a direct  collision 
course  with  the  major  transformations  that  are  occurring  in  the 
broader  health  care  system.®®  To  quote  Herbert  Pardes,  Dean  of 
Columbia  University  College  of  Physicians  and  Surgeons,  “Acad- 
emic medicine  is  in  crisis!”'®^ 

Academic  Medical  Centers  are  on  a direct  collision  course  with 
the  major  transformations  that  are  occurring  in  the  broader  health 
care  system. 

The  emerging  trends  described  in  the  introductory  section  of 
this  report  are  having  profound  effects  on  health  care  research  and 
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education  and  the  delivery  of  health  care  services.  The  dominant 
trends  that  are  likely  to  continue  in  the  coming  years  are: 

• Increased  delivery  of  care  through  intensively  managed  and 
integrated  systems  of  care. 

• Allocation  of  goods  and  services  in  health  care  through  the 
newly  emerging  health  care  market. 

• A balancing  of  the  biomedical  perspective  in  health  care  with 
that  of  the  psychosocial-behavioral  model. 

• Movement  away  from  the  tertiary  care  hospital  as  the  center 
and  focus  of  care  to  an  orientation  on  community  and  ambu- 
latory sites  for  delivery  of  care. 

• Movement  away  from  the  dominance  of  the  system  by  the 
specialists'  perspective  to  a system  that  is  balanced  with  the 
input  of  the  generalist. 

• Movement  away  from  the  solo  practitioner  toward  greater 
emphasis  on  the  medical  group  and  contributions  of  the  health 
care  team. 

The  intense  pressures  created  by  the  environmental  change  now 
confronting  AMCs  have  created  the  need  for  medical  schools  to 
“reflect  on  their  histories,  missions,  and  core  values,  and  with  real- 
istic cognizance  of  their  assets  and  liabilities,  undertake  a search- 
ing reassessment  of  their  goals  and  aspirations.”®*  Recognizing 
that  the  current  structure  of  these  institutions  has  developed  over 
the  past  few  decades  in  response  to  a specific  set  of  very  different 
environmental  factors,  a process  of  reengineering  is  in  order. 

Recommendations  for  Adapting  the  Structure, 
Governance,  and  Management  of  UC  Academic 
Medical  Centers 

Summary  of  Recommendations 

• Enhance  the  responsiveness  of  AMCs  to  their  social  and  eco- 
nomic environments 

• Examine  the  desirability  and  feasibility  of  integrated  systems 
for  patient  care,  education,  and  research 

• Encourage  each  AMC  to  develop  and  implement  its  vision  of 
the  future  within  the  context  and  constraints  of  the  UC  system 

• Reinvent  the  governance  and  management  of  the  AMCs  to  be 
more  responsive  to  the  economic  environment  in  health  care 

While  many  of  the  traditional  roles  of  these  institutions  are  con- 
tinuing obligations  that  will  need  to  be  met  into  the  next  century, 
they  must  be  met  in  different  ways  and  paid  for  from  new  revenue 
streams.  To  accommodate  this  new  reality,  the  five  AMCs  within 
the  UC  system  must  develop  new  structures  to  accommodate  the 
demands  of  the  different  worlds  of  health  care,  professional  prac- 
tice, and  research.  Such  an  architecture  will  emerge  only  with  the 
creation  of  a flexible  administrative  environment  by  the  Office  of 
the  President  and  the  willingness  of  the  UC  campuses  to  use  this 
flexibility  to  create  new  structures  to  advance  the  goals  of  the 
AMCs. 

The  first  step  in  creating  such  a structure  is  to  clarify  the  mis- 
sion of  the  AMCs  within  the  UC  system  by  clarifying  the  roles  of 
education,  research,  and  patient  care  throughout  the  whole  system 
and  within  each  campus. 

For  education,  the  Commission  recommends  that  UC  focus  on 
the  health  care  needs  of  all  Californians.  Such  an  orientation  will 
strike  the  proper  balance  between  specialist  and  generalist,  physi- 
cian and  other  health  care  professionals,  and  ambulatory  and  hos- 
pital-based education.  It  is  also  essential  that  the  education  of 
medical  students  and  residents  provides  adequate  involvement  in 
more  integrated  and  managed  systems  of  care. 

For  research,  the  Commission  acknowledges  the  contributions 
that  each  campus  makes  to  fundamental  research,  particularly  in 
the  biomedical  sciences,  both  basic  and  applied.  These  world  class 
contributions  must  continue  as  the  health  centers  play  a part  in  the 


broader  UC  academic  sy.stem.  But  the  Commission  also  recom- 
mends that  this  research  mission  be  fully  extended  to  encompass 
the  broadest  population  definition  of  health  and  that  the  mission  of 
the  campu.ses  acknowledge  such  responsibility  to  a broader  array 
of  health  care  issues. 

For  patient  care,  the  Commission  encourages  the  university  to 
endorse  the  notion  that  patient  care  creates  opportunities  for  edu- 
cation and  research  in  their  broadest  definition. 

To  achieve  this  first  step,  the  Commission  recommends  that 
UC: 

• Create  a mission  for  the  AMC  within  the  UC  system  that  is 
clear,  simple,  and  direct  and  that  preserves  the  tripartite 
mission,  adapted  to  the  needs  of  the  public. 

Preserve  the  time-honored  tripartite  mission  of  the  AMCs,  but 
adapt  it  better  to  the  needs  of  the  public.  The  Commission  has 
made  this  statement  in  various  forms  throughout  this  report.  The 
Commission  believes  this  relationship,  or  implicit  contract, 
between  AMCs  and  their  publics  is  at  the  core  of  the  vision  devel- 
oped by  the  Commission.  With  their  enormous  strengths,  the  UC 
AMCs  have  the  capacity  to  achieve  it.  This  will  require  that  the 
traditional  conception  of  the  academic  enterprise  and  professional 
education  be  reconsidered 

The  second  step  in  such  an  undertaking  is  to  interpret  this  broad 
mission  within  the  mission  of  each  of  the  five  campuses.  One  of 
the  great  strengths  of  the  UC  system  is  the  diversity  within  each  of 
the  programs.  This  diversity  must  be  recognized  and  sustained,  but 
it  cannot  exempt  any  of  the  campuses  from  reexamining  its  own 
unique  mission  within  the  context  of  these  broad  outlines.  The 
specific  recommendations  to  achieve  this  step  are: 

• Focus  development  of  the  structure,  governance,  and  man- 
agement of  the  AMCs  toward  institutional  models  that  are 
efficient,  adaptable,  accountable,  and  participatory  across 
the  institutions. 

The  UC  AMCs  need  to  become  agile  academic  health  enter- 
prises that  understand  the  environments  in  which  they  function 
and  are  better  prepared  to  respond  to  both  opportunities  and  threats 
from  within  that  environment'®^: 

• Create  an  environment  and  mechanism  that  allows  entrepre- 
neurialism. 

• Provide  leadership  that  includes  opportunity  and  reward  for 
action. 

• Build  on  current  UC  efforts  to  reengineer. 

• Explore  modifications  of  shared  governance  in  adapting  to 
current  environmental  forces. 

Each  UC  AMC  should  examine  the  desirability  and  feasibility 
of  creating  vertically,  horizontally,  or  “virtually”  integrated  sys- 
tems to  both  attract  and  properly  serve  patients  and  to  integrate 
patient  care  with  education  and  training  and  population-based  clin- 
ical research.  The  Commission  recognizes  that  integrated  systems 
have  been  most  successful  for  AMCs  that  are  located  in  health 
markets  with  limited  managed  care  penetration  and  that  if  they  are 
perceived  to  be  threatening  to  local  and  regional  managed  care 
organizations,  they  might  have  limited  success.  Nevertheless, 
some  UC  AMCs  are  moving  in  these  directions,  and  the  Commis- 
sion encourages  them  to  persist  in  these  efforts  where  appropriate. 

Shared  governance  occupies  the  very  heart  of  the  organization 
of  UC,  and  as  a critical  element  of  the  UC  system,  it  has  contributed 
significantly  to  the  achievements  that  have  made  the  university 
great.  However,  these  achievements  were  accomplished  in  an  era 
very  different  from  the  one  we  are  in  now.  Within  UC,  the  five 
AMCs  have  unique  requirements  because  competitive  forces  in 
health  care  demand  more  rapid  decisions  and  responses  than  those 
allowed  by  traditional,  existing  academic  structures.  Looking  at 
successful  industrial  models  that  incorporate  elements  of  shared 
governance  and  decision-making,  the  five  AMCs  might  ask  two 
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critical  questions:  Can  the  current  system  of  shared  governance  be 
modified  to  permit  the  kind  of  responsiveness,  commitment,  and 
flexibility  that  current  clinical,  educational,  and  research  issues 
demand?  What  values  of  the  shared  governance  system  are  essen- 
tial to  maintain  UC’s  academic  excellence,  and  how  might  they 
become  part  of  a newly  directed  system  of  governance? 

The  third  step  is  to: 

• Develop  clear  performance  standards  within  each  AMC 
and  the  system  as  a whole. 

AMCs  need  to  be  measurably  accountable  to  the  system  as  a 
whole,  agile,  aligned  with  incentives,  and  responsive  to  the  market 
for  health  professionals.  It  is  critical  that  the  faculty  be  fully 
engaged  in  the  organizational  mission. 

While  each  campus  should  have  its  own  interpretation  of  this 
goal,  a fourth  step  toward  an  adequate  architecture  for  the  future 
would  be  to: 

• Create  campus-based  academic  health  enterprises. 

All  centers  in  the  UC  system  need  to: 

• Develop  clear  delegation  of  responsibility  and  authority  to 
units  and  individuals  throughout  the  organization. 

• Unify  overall  governance,  with  clear  accountabilities  to  the 
leadership. 

• Make  each  AMC  in  the  system  an  enterprise  that  understands 
the  environments  in  which  it  functions  and  is  prepared  to 
respond  quickly  and  appropriately  to  both  opportunities  and 
threats  within  that  environment. 

• Streamline  the  management,  operations,  and  decision-mak- 
ing processes  to  achieve  efficiencies  that  will  increase  benefit- 
to-cost  ratios  and  to  define  quality  in  all  dimensions. 

• Make  the  medical  schools  explicitly  accountable  for  UGME 
and  GME. 

• Create  a campus-based  governance  structure: 

• Ensure  real  decision-making  authority  over  strategy,  pro- 
gram, and  budget  on  each  campus. 

• Ensure  significant  representation  from  internal  and  external 
stakeholders. 

• Membership  in  the  governance  structure  of  AMCs  should 
include  those  participating  in  medical  education. 

• Disaggregate  activities  on  campus  into  three  portfolio 
areas — education,  research,  and  service — with  perfor- 
mance measures  and  accountabilities: 

• Ensure  distinct  yet  interdependent  missions  for  education, 
research  and  service. 

• Recognize  that  the  fundamental  core  missions  are  education 
and  research. 

• Develop  other  mechanisms  for  care  delivery  when  needed  to 
support  education  and  research  (eg,  contracts  with  integrated 
delivery  systems). 

• Encourage  efficiency  and  innovation  in  medical  education 
with  the  goals  of  reducing  cost,  reducing  the  resources 
required  to  maintain  health  and  treat  disease,  and  maintaining 
or  increasing  quality  of  patient  care. 

• Invest  in  leadership  development  and  organizational 
design: 

• Adaptability  and  agility  will  require  constant  reinvention, 
which  will  require  effective  leadership. 

• Develop  leaders  in  all  segments  of  the  system. 

• Effectiveness  in  developing  partnerships  must  be  an  essen- 


tial criterion  for  the  development  of  leaders  and  organization- 
al design. 

Academic  clinical  departments  as  they  exist  today  have 
evolved  over  many  years,  and  in  large  part  because  of  them,  the 
nation’s  AMCs  are  the  world’s  finest.  Within  each  department  of 
the  AMC,  the  department  chair  bears  sole  responsibility  for  bal- 
ancing the  needs  of  research,  education,  and  clinical  .service  and 
deals  daily  with  the  quality  of  each,  as  well  as  their  competing 
needs.  In  the  current  structure,  the  department  chair  is  the  per.son 
accountable  for  delivering  on  all  three  academic  missions,  and  the 
department  is  the  coordinating  and  disciplinary  unit.  Strong 
departments  led  by  strong  department  chairs  have  been  the  build- 
ing blocks  of  AMCs  as  we  know  them.  Does  this  same  organiza- 
tional structure  meet  the  present  and  future  demands  of  a rapidly 
changing  environment,  and  can  our  AMCs  adapt  to  these  demands 
without  substantive  changes  in  their  structure  and  governance? 
Proponents  of  change  argue  that  two  academic  missions — educa- 
tion and  clinical  service — require  a collaborative,  cross-depart- 
mental, and  often  multidepartmental  interaction  that  cannot 
succeed  in  a rigid  department-centered  organization.  The  chal- 
lenge then  becomes  one  of  preserving  the  traditional  excellence  of 
each  clinical  discipline  while  creating  the  accountable  educational 
and  clinical  multidisciplinary  programs  that  are  needed  to  meet  the 
changing  requirements. 

The  structure  and  governance  of  the  AMC  that  is  part  of  a large 
and  complex  institution  such  as  UC  face  different  demands  from 
the  AMC  that  is  either  independent  or  part  of  a private  universi- 
ty. The  Commission  believes  that  each  of  the  UC  AMCs  should 
be  allowed  to  pursue  its  own  destiny  and  be  as  independently 
accountable  as  the  structure  and  the  traditions  of  this  great  uni- 
versity system  will  allow.  How  to  achieve  this  particular  part  of 
the  vision  of  the  future  is  beyond  the  purview  of  the  Commission. 

Irrespective  of  these  fundamental  governance  issues,  each  UC 
AMC  should  accelerate  its  efforts  to  establish  a management  struc- 
ture that  is  more  responsive  to  the  exigencies  of  a highly  competi- 
tive, market-driven  health  economy  where  the  ultimate  constraints 
on  revenues  are  not  in  sight.  Optimally,  the  management  structure 
begins  with  an  individual  who  functions  as  the  CEO  of  the  acade- 
mic health  enterprise,  whatever  that  person’s  title.  The  Commission 
recognizes  there  are  problems  on  some  AMC  campuses  in  uniting 
the  medical  school  and  the  principal  teaching  hospital(s)  under  a 
single  head.  TTie  Commission  believes,  however,  that  this  should  be 
a major  objective  wherever  feasible.  The  CEO,  operating  within  the 
advisory  purview  of  a governing  board  and  participation  of  the  fac- 
ulty, develops  a management  structure  that  extends  throughout  the 
organization.  Responsibility  and  authority  are  devolved  into  that 
structure,  and  department  heads  and  other  managers  are  held 
accountable  and  rewarded  or  sanctioned  for  their  performances. 
The  Commission  believes  there  are  useful  lessons  to  be  learned  by 
AMCs  from  the  experiences  of  American  business  and  industry 
that  have  had  to  reorganize,  and  often  downsize,  in  response  to 
competitive  pressures. 

When  appropriate  governance  and  management  are  combined 
with  a comprehensive  and  realistic  strategic  plan  that  is  built  on  a 
vision  of  the  future  and  recognizes  a long-term  constraint  on 
resources,  the  UC  AMCs  will  have  positioned  themselves  to  suc- 
ceed as  well  as  possible.  The  ultimate  measure  of  success  is 
strengthening  of  the  tripartite  mission  of  UC’s  AMCs. 
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V.  Implementation  of  the  Commission's 
Vision 

Implementation,  by  definition,  means  “to  carry  out  or  accomplish; 
to  give  practical  effect  to  and  ensure  of  actual  fulfillment  by  concrete 
measures.”'®^  Ensuring  the  actual  fulfillment  of  the  vision  of  the  Com- 
mission on  the  Future  of  Medical  Education  must  be  a responsibility 
widely  shared  among  the  Commission,  its  staff,  and  all  segments  of 
the  university  medical  community.  The  Commission  as  constituted, 
with  experts  in  medical  education  from  throughout  the  nation,  will  not 
continue  as  an  implementing  body,  but  must  pass  the  knowledge 
developed  within  its  deliberations  onto  experts  within  UC. 

During  the  year,  the  Commission  examined  several  possible 
models  for  medical  education  into  the  next  century  and  agreed  on 
a vision  that  it  considered  compelling,  ambitious,  relevant,  laud- 
able, and  achievable.  Although  this  idealized  vision  of  the  future 
was  modeled  specifically  for  the  five  UC  AMCs  based  on  the 
excellence  of  these  centers  and  with  knowledge  of  the  state’s 
unique  demography  and  patterns  of  health  care  delivery,  the  fun- 
damental principles  are  generalizable  to  all  AMCs  and  other  health 
professions  educational  institutions. 

The  Commission’s  report  to  the  President  cannot  influence  the 
direction  and  degree  of  change  for  medical  education  in  the  UC 
system  unless  the  governance  empowered  to  make  these  changes 
agrees  with  the  Commission’s  vision  for  the  future  of  medical 
education.  In  its  deliberations  and  recommendations,  the  Com- 
mission has  behaved  as  an  independent  agency,  but  at  the  same 
time  it  is  fully  aware  that,  in  its  essential  features,  the  Commis- 
sion’s vision  must  be  shared  by  UC’s  five  medical  institutions. 
Through  the  mechanisms  described  in  section  II  and  appendix  3 
of  this  report,  the  relevant  administrators  and  faculty  leaders  have 
been  informed  of  the  Commission’s  deliberations  and  their  com- 
ments have  been  solicited.  Their  guidance  has  permitted  the  Com- 
mission to  develop  a vision  that  is  bold  yet  realistic  within  the 
University  of  California. 


Implementation  Timetable 


October  15,  1997 

November  15,  1997 
December  15,  1997 

July  15,  1998 


July  15,  1997  Report  delivered  to  President  Atkinson 

July  16,  1997  Report  disseminated  within  UC  as  per 

UCOP  plan  (Vice-President  C.  J.  King) 
Comments  due  from  each  AMC 
Begin  AMC  assessments  and  strategic  plans 
UC  response  to  Commission  report 
Publication  of  report,  background  white 
papers,  and  University  response 
Completion  of  UC  AMC  assessments  and 
strategic  plans 

After  delivery  of  this  report  to  President  Atkinson,  the  Com- 
mission envisions  its  being  distributed  widely  throughout  the  UC 
system.  After  a three-month  review  period,  the  faculty,  the  acade- 
mic senate,  and  the  administrative  leadership  of  each  of  UC’s  five 
AMCs  of  each  center  will  be  asked  directly:  Do  you  agree  with 
and  aspire  to  the  vision  of  medical  education  in  the  future  as 
described  by  the  Commission;  if  you  do  not  agree,  what  are  the 
points  of  disagreement?  To  move  the  process  forward  and  yet 
allow  sufficient  time  for  study  and  deliberation  after  receiving  the 
report,  each  AMC  should  submit  a formal  response  to  the  Presi- 
dent at  the  conclusion  of  the  review  period.  If  the  AMCs  agree  that 
the  Commission’s  vision  of  medical  education  is  one  whose  prin- 
ciples they  share,  then  each  AMC  will  be  asked  to  conduct  an 
internal  evaluation  from  which  to  determine  the  temporal  distance 
between  the  present  status  of  medical  education  on  its  campus  and 
achievement  of  the  adopted  vision  of  medical  education  at  a future 
time.  This  evaluation  should  take  no  longer  than  six  months.  It  fol- 
lows that  the  academic  senate  and  administrative  leadership  of 
each  of  UC’s  five  AMCs  would  design  a strategic  plan  and 
timetable  to  close  the  gap  based  on  the  commitment  of  the  faculty 
and  resources  and  the  educational  support  provided  by  the  AMC’s 
organizational  structure  and  leadership.  The  strategic  plan  should 
be  completed  within  one  year  from  the  date  of  the  report. 
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Appendix  1:  Charge  to  the  University 
of  California  Commission  on  the  Future 
of  Medical  Education 

The  revolution  in  the  American  health  care  marketplace 
presents  many  challenges  for  health  sciences  education,  particu- 
larly medical  education.  As  the  nation’s  largest  provider  of  med- 
ical education  and  clinical  care,  the  University  of  California  (UC) 
and  its  5 health  sciences  campuses  and  associated  teaching  hospi- 
tals have  a tremendous  impact  on  the  size,  preparation,  and  spe- 
cialty mix  and  distribution  of  the  medical  workforce  that  serves 
California.  From  the  perspective  of  the  University  of  California,  it 
is  critical  to  tailor  medical  education  programs  to  meet  Californi- 
a’s future  requirements  for  physicians. 

Consequently,  the  President  of  the  University  is  establishing  the 
University  of  California  Commission  on  the  Future  of  Medical 
Education  to  examine  a wide  range  of  issues  related  to  education 
and  training  of  the  medical  workforce  and  the  delivery  of  health 
care.  In  undertaking  this  task,  the  Commission  recognizes  the 
breadth  of  the  health  care  workforce  and  will  take  the  nonphysi- 
cian workforce  into  consideration.  Flowever,  the  Commission  will 
focus  on  medical  and  graduate  medical  education  and  training  and 
will  develop  recommendations  to  guide  the  University  in  trans- 
forming those  programs  to  ensure  that  California’s  physician 
workforce  needs  for  the  next  century  are  met. 

TTte  Commission  will  undertake  to  design  a blueprint  for  med- 
ical education  and  graduate  medical  education  as  a continuum  that 
begins  with  a student’s  entry  into  a medical  school  and  culminates 
for  the  practitioner  with  programs  for  reeducation  and  the  applica- 
tion of  new  and  innovative  technologies.  Owing  to  its  size, 
changes  implemented  by  the  University  will  have  a significant 
impact  on  California,  and  the  work  of  the  Commission  may  be 
useful  to  future  efforts  across  the  nation  to  restructure  the  educa- 
tion and  training  of  physicians. 

In  pursuit  of  this  charge,  the  Commission  will  examine  the  fol- 
lowing 4 questions: 

• What  is  the  size,  configuration,  and  quality  of  California’s 
present  health  care  workforce? 
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The  Commission  will  examine  the  current  number,  distribution, 
and  mix  of  allopathic,  osteopathic,  midlevel,  and  alternative  health 
care  practitioners  and  project  their  supplies  through  the  early  21st 
century.  An  analysis  of  quality  will  relate  current  practice  patterns 
of  physicians  to  the  “best  practices”  for  the  prevention  and  treat- 
ment of  disease  and  include  documentation  of  any  gap  that  may 
exist  between  current  and  best  practices. 

• For  California’s  health  care  needs,  what  is  the  appropriate 
size,  configuration,  and  quality  of  the  workforce? 

The  Commission  will  estimate  the  number  of  allopathic,  osteo- 
pathic, midlevel,  and  alternative  health  care  practitioners  neces- 
sary to  meet  California’s  health  care  needs  now  and  early  in  the 
next  century.  In  developing  these  estimates,  the  Commission  will 
assume  a managed  health  care  system  that  is  increasingly  integrat- 
ed in  a state  that  may  undergo  significant  economic  and  demo- 
graphic change.  In  particular,  the  Commission  will  make 
recommendations  as  to  the  core  competencies  the  physician  work- 
force should  possess  to  meet  the  present  and  future  health  care 
needs  of  California. 

• What  changes  should  the  University  make  to  respond  to 
California’s  present  and  future  health  care  needs? 

The  Commission  will  recommend  policies  that  the  UC  system 
should  implement  to  ensure  that  its  medical  and  graduate  med- 
ical education  programs  produce  the  appropriate  number,  distri- 
bution, and  mix  of  physicians  and  midlevel  practitioners.  These 
policies  should  also  ensure  that  physicians  and  midlevel  practi- 
tioners who  graduate  from  UC  possess  the  requisite  core  knowl- 
edge and  skills.  Furthermore,  the  Commission  shall  study  and 
recommend  postgraduate  education  programs  for  continuous 
maintenance  of  the  knowledge  and  skills  of  the  physician  work- 
force in  keeping  with  current  best  practices.  In  developing  these 
recommendations,  the  Commission  will  take  cognizance  of  the 
interrelationship  between  the  schools  of  medicine  and  the  med- 
ical centers  and  the  linkage  between  education,  research,  and 
patient  care. 

• How  rapidly  and  in  what  sequence  should  and  can  the 
Commission’s  recommendations  be  implemented? 

TTie  Commission  shall  recommend  a process,  sequence,  and 
timeline  for  introduction  of  the  proposed  changes. 
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Appendix  3.  Comment  from  Three  Commission  Members 


June  13,  1997 

Richard  C.  Atkinson,  President 
University  of  California 
300  Lakeside  Drive 
Oakland,  California  94612-3550 

Dear  President  Atkinson: 


The  final  report  of  the  UC  Commission  on  the  Future  of  Medical  Education  is  seriously  deficient  in  two  areas:  the  oversupply  of  special- 
ist physicians  and  the  representative  nature  of  the  medical  student  body.  In  both  cases,  the  Commission  refused  to  make  strong  recom- 
mendations to  change  the  status  quo. 

Although  the  remainder  of  the  report  is  sound,  these  two  failures  are  fundamental  and.  unfortunately,  bring  into  question  the  willingness 
of  the  university  medical  administration  and  faculty  to  change. 

Your  August  1996  charge  contained  four  questions: 

• What  is  the  size,  configuration,  and  quality  of  California’s  present  health  care  workforce? 

• For  California’s  health  care  needs,  what  is  the  appropriate  size,  configuration,  and  quality  of  the  workforce? 

• What  changes  should  the  University  make  to  respond  to  California’s  present  and  future  health  care  needs? 

• How  rapidly  and  in  what  sequence  should  and  can  the  Commission’s  recommendations  be  implemented? 

Physician  Supply 

The  Commission  could  only  rouse  itself  to  endorse  the  status  quo  in  this  area.  Ironic  for  a group  composed  largely  of  scientists,  the  Com- 
mission totally  ignored  or  dismissed  all  of  the  research  submitted  by  its  staff  and  consultants: 


474  W)M,  May  1 998— Vol  1 68,  No,  5 


Final  Report — Commission  on  the  Future  of  Medical  Education 


• All  of  the  research  prepared  for  the  Commission  agreed  that  California  has  too  many  doctors,  particularly  too  many  specialists. 

• All  of  the  research  prepared  for  the  Commission  agreed  that  the  University  of  California  graduates  too  many  medical  students, 
maintains  too  many  resident  positions  and,  most  important,  has  far  too  many  specialty  resident  positions. 

• All  of  the  research  prepared  for  the  Commission  agrees  that  this  excess  supply  of  physicians,  particularly  specialists,  provides  no 
meaningful  health  benefit,  but  is  a significant  reason  for  the  excessive  cost  of  the  UC  health  care  system. 

• Absolutely  no  evidence,  studies,  reports  or  research  was  submitted  to  contradict  these  research  findings. 

The  research  staff  of  the  Commission  recommended  an  immediate  reduction  of  at  least  30%  in  the  specialty  residents  maintained  by  the 
UC  system.  The  Commission  sub-committee  studying  this  area  also  agreed.  The  full  Commission,  under  pressure  from  the  medical  school 
deans,  decided  to  take  a duck. 

Unfortunately,  the  status  quo  is  unacceptable.  Ever  since  the  Governor  and  UC  signed  a Memorandum  of  Understanding  on  this  issue,  the 
UC  system  has  been  making  very  modest  efforts  to  limit  the  growth  of  resident  specialists. 

As  documented  in  annual  studies  by  the  California  Office  of  Statewide  Health  Planning  and  Development  (OSHPD),  UC  continues  to 
meet  its  own  modest  goals  but  is  delaying  the  tough  decisions,  making  it  unlikely  that  the  ultimate  goals  will  be  reached. 

A Representative  Medical  Student  Body 

All  of  the  Commission  research  indicates  that  medical  care  will  be  provided  to  the  non-white  population  of  California  only  if  the  Univer- 
sity can  train  and  graduate  a medical  student  body  that  looks  like  the  population  of  the  state.  On  this  point  there  were  no  voices  of  dis- 
agreement. 

However,  the  Commission  totally  failed  to  recommend  immediate  steps  to  guarantee  the  representative  nature  of  the  medical  student  body. 
Some  said  that  only  repeal  of  Proposition  209  and  Regents  Resolution  SP-1  could  do  the  job;  others  thought  that  the  University  had  to 
wait  for  the  rest  of  society  to  demand  change. 

When  presented  with  an  alternative  to  spend  a reasonable  but  significant  amount  of  money  for  outreach  purposes  permitted  by  Regent's 
Resolution  SP-1,  specifically  to  spend  $100  million  per  year  from  existing  fund  for  outreach,  the  Commission  decided  to  do  nothing. 
Unfortunately,  the  Commission  was  listening  to  the  deans  of  the  medical  schools,  who  argued  that  they  too  were  in  favor  of  diversity,  out- 
reach and  a representative  student  body — but  they  could  not  see  their  way  clear  to  spend  any  of  “their”  money  to  achieve  the  purpose. 
This  result  was  tragic. 

Conclusion 

It  is  extraordinarily  difficult  to  change  the  customs  of  a big  institution  like  the  medical  schools  of  the  University  of  California.  For  exam- 
ple, one  reason  a number  of  University  teaching  hospitals  are  in  economic  difficulty  is  the  reluctance  of  the  administration  and  faculty  to 
end  its  unjustified  reliance  on  specialist  residents  and  physicians.  The  inability  or  unwillingness  of  the  UC  medical  schools  to  put  their 
money  where  their  rhetoric  is — in  defense  of  student  diversity — is  even  more  damaging. 

When  change  comes  it  will  be  imposed  on  the  University  by  market  forces  and  legislative  pressure.  Regretfully,  the  change  will  be  far 
harsher  than  needed — solely  because  of  the  failure  of  the  University  to  take  voluntary  action  now. 

By  failing  to  publicly  recommend  what  most  participants  privately  believe,  the  Commission  has  not  met  your  mandate. 

Sincerely, 

(signed)  Phil  Isenberg 

Additional  Supporters  are: 

David  Lawrence 
David  Werdegar 


Appendix  4.  Innovative  Programs  Within 
the  UC  System 

University  of  California,  Berkeley:  UCB-UCSF  Joint 
Medical  Program 

The  UCB-UCSF  Joint  Medical  Program  (IMP)  is  an  experi- 
mental medical  education  project  developed  as  a collaboration 
between  the  UCB  School  of  Public  Health  and  the  UCSF  School 
of  Medicine.  Conceived  in  1972  by  a small  group  of  medical  and 
public  health  faculty  from  both  campuses,  the  JMP  anticipated  by 
more  than  2 decades  the  nation’s  now-urgent  need  for  physicians 
to  assume  leadership  positions  in  the  organization  and  teaching  of 
primary  health  care  and  in  the  psychosocial,  policy,  and  public 
health  aspects  of  medical  practice.  The  program  is  an  innovative, 
alternative  approach  to  undergraduate  medical  education,  seeking 
to  produce  academic  and  community  leaders  for  American  medi- 
cine through  an  early  exposure  to  nontraditional  disciplines,  a 
strong  emphasis  on  the  humanities  and  social  sciences  as  they 


relate  to  medicine,  and  a teaching  approach  that  relies  heavily  on 
small-group,  cooperative  learning.  The  JMP  is  a unique  experi- 
ment in  early  medical  education,  designed  to  train  physician-lead- 
ers with  a broad  view  of  the  human,  societal,  and  ethical  contexts 
of  contemporary  medicine. 

Thirty-six  medical  students,  12  in  each  of  3 curricular  years,  are 
taught  on  the  Berkeley  campus  by  approximately  20  clinical  fac- 
ulty and  nearly  150  volunteer,  community  physician-teachers. 
During  their  3 years  at  UCB,  students  complete  course  work  in 
basic  medical  sciences,  conduct  substantive  research  projects  in 
fields  such  as  epidemiology,  medical  anthropology,  public  health, 
philosophy,  and  behavioral  science,  and  write  a master’s  thesis  as 
a requirement  for  the  UCB  MS  degree.  Following  graduation  from 
Berkeley,  students  complete  their  final  2 years  in  clinical  clerk- 
ships at  UCSF,  receiving  the  MD  degree  from  the  San  Francisco 
campus.  Instruction  in  the  JMP  is  strongly  oriented  toward  a prob- 
lem-centered, small-group  process  in  which  students  take  a vigor- 
ous and  highly  active  role  in  their  own  learning.  In  addition,  the 
curriculum  is  extensively  integrated,  in  the  sense  that  concepts  of 
anatomy,  physiology,  cell  biology,  and  bioethics  may  all  be  taught 
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around  the  exemplar  of  a single  clinical  case  study.  Central  to  the 
program’s  pedagogical  philosophy  are  the  principles  that: 

• Physician  leadership  will  be  urgently  needed  in  the  restructur- 
ing of  American  health  care  systems  and  the  development  of 
new  health  policy; 

• New  physicians  will  require  critical  skills  in  clinical  epidemi- 
ology, evidence-based  medicine,  and  population-focused 
approaches  to  disease  prevention; 

• Truly  innovative  approaches  to  medical  education  demand 
new  and  greater  emphasis  on  the  bioethical  and  human  aspects 
of  medical  care;  and 

• Psychosocial  and  behavioral  expertise  will  be  a core  require- 
ment for  addressing  the  nation’s  most  prevalent  contemporary 
morbidities,  such  as  coronary  heart  disease,  injuries,  violence, 
substance  abuse,  and  AIDS. 

Mission  of  the  UCB-UCSF  Joint  Medical  Program 

The  goal  of  the  UCB-UCSF  JMP  is  to  produce  physicians  of 
exceptional  stature,  dedicated  to  compassionate,  humane  patient 
care,  capable  of  assuming  leadership  roles  in  academic  medicine, 
public  health,  and  community-based  primary  health  care,  broadly 
knowledgeable  in  medicine  and  the  social  and  behavioral  sciences, 
and  committed  to  a lifetime  of  self-education  and  scholarship. 

In  pursuing  this  goal,  the  JMP  values  and  seeks  to  reflect: 

• A commitment  to  exemplary  education  in  the  basic  sciences 
and  the  practice  of  evidence-based  medicine; 

• An  awareness  of  the  societal,  cultural,  and  economic  contexts 
in  which  human  health  and  disease  occur; 

• An  investment  in  medical  education  conducted  in  communi- 
ties, by  community  physicians; 

• A spirit  of  experimentation  and  innovation  in  the  design  of 
medical  education  curricula,  within  the  unique  setting  of  a uni- 
versity-based School  of  Public  Health; 

• An  orientation  toward  cooperative,  case-centered,  small- 
group  learning; 

• An  intention  to  encourage  cross-disciplinary  study  and 
research  in  the  fields  of  medicine,  public  health,  the  humani- 
ties, bioethics,  and  the  psychosocial  and  policy  sciences; 

• A responsibility  for  fostering  the  self-reflective  growth  of 
individual  students;  and 

• A dedication  to  nurturing  the  creative  potential  of  human 
diversity,  as  reflected  in  the  program’s  students  and  faculty. 

University  of  California,  Berkeley:  Division  of  Health 
and  Medical  Sciences 

The  Division  of  Health  and  Medical  Sciences  (HMS)  currently 
comprises  the  UCB-UCSF  JMP,  the  Genetic  Counseling  Program 
(GCP),  the  Preventive  Medicine  Residency  Program  (PMR),  and 
a substantial  subset  of  the  School’s  Maternal  and  Child  Health  fac- 
ulty. Within  the  JMP,  36  medical  students,  12  in  each  of  3 curric- 
ular years,  are  taught  by  approximately  20  part-time,  nontenured 
clinical  faculty  and  nearly  150  volunteer,  community  faculty.  The 
GCP,  which  includes  3 nontenured  faculty  members,  supports  16 
student  FTE,  and  the  PMR,  with  1 full-time  interim  director  and  1 
part-time  clinical  faculty  member,  supports  9 residents.  Five  fac- 
ulty members  from  the  Maternal  and  Child  Health  Program  have 
also  joined  HMS  following  the  dissolution  of  the  Division  of 
Community  Health  Sciences. 

The  PMR  program  prepares  physicians  for  the  practice  of  pub- 
lic health  and  preventive  medicine  through  a 2-year  course  leading 
to  board  certification  in  general  preventive  medicine  and  public 
health.  The  program  prepares  residents  for  careers  in  governmen- 
tal public  health  agencies,  community-based  clinics,  manage  care 
organizations,  and  public  health  research.  The  recent  administra- 
tive transfer  of  the  PMR  to  HMS  complements  the  JMP  by  bring- 


ing both  postgraduate  and  undergraduate  medical  education  into 
the  same  division. 

The  GCP  is  a 2-year  interdisciplinary  program  leading  to  a 
Master’s  of  Science  degree  in  Health  and  Medical  Sciences.  The 
program  provides  extensive  clinical  experience  and  comprises 
curricular  content  in  the  areas  of  biological  and  medical  sciences, 
coun.seling  and  related  psychological  subjects,  ethics,  ethnocultur- 
al issues,  and  contemporary  health  systems. 

The  JMP  entered  in  1996  its  25th  year  as  an  experimental  med- 
ical education  effort  designed  to  ( 1 ) explore  alternative  approach- 
es to  basic  and  clinical  science  curricula  for  medical  students  in 
the  first  half  of  their  graduate  education;  (2)  offer  an  MS  degree 
program  to  medical  students  with  special  interest  in  the  health  pol- 
icy, public  health,  and  social  science  aspects  of  medicine;  and  (3) 
produce  physicians  of  exceptional  stature,  capable  of  entering 
leadership  or  academic  careers  in  primary  care  medicine  or  public 
health.  Major  efforts  have  been  undertaken  in  recent  years  to 
strengthen  and  develop  the  medical  education  component  of  the 
JMP,  and  these  efforts  have  resulted  in  significant  and  visible 
advances  in  the  caliber  of  the  early  medical  education  provided. 

The  arrival  of  the  JMP’s  first  full-time  academic  director  in 
over  5 years  has  infused  new  energy  and  direction  into  a program 
ripe  for  change.  The  JMP  is  poised  to  move  forward  into  impor- 
tant new  domains  of  academic  growth  and  renewal.  Four  areas  of 
current  underdevelopment  are  being  addressed: 

• Augmentation  of  the  MS  portion  of  the  3-year  curriculum, 
implementation  of  clearly  defined  performance  criteria  and 
standards  for  the  thesis  component  of  the  master’s  program, 
and  recruitment  of  new  academic  faculty  beginning  July  1997. 

• Curricular  review  and  revision  to  address  deficiencies  in  con- 
tent areas  such  as  human  growth  and  development,  ethics  and 
moral  philosophy,  clinical  epidemiology,  medical  information 
technologies,  and  evidence-based  medicine. 

• Promotion  and  utilization  of  JMP  as  a “laboratory”  for  the 
testing  of  novel  educational  strategies — the  UCSF  School  of 
Medicine  is  highly  committed  to  the  initiation  of  collaborative 
educational  research,  using  the  JMP  as  a core  resource  in 
which  such  research  could  be  centered. 

• Integration  of  the  JMP  and  its  students  and  faculty  with  the 
programs  and  faculties  of  the  School  of  Public  Health;  the 
UCSF  School  of  Medicine;  the  UCSF  Center  for  Social, 
Behavioral,  and  Policy  Sciences;  and  the  broader  UC  Berke- 
ley campus  community. 

The  following  are  summarized  initiatives  and  goals  of  the  division: 

• Curricular  change; 

• Consolidation;  decrease  student  and  faculty  class  time 

• More  innovative,  integrated,  problem-based  learning 

• Explore  new  curriculum  in  human  development  and  behav- 
ior, bioethics,  medical  humanities,  conceptual  dilemmas  in 
public  health  and  medicine,  medical  informatics 

• Explore  increased  utilization  of  UCB  and  School  of  Public 
Health  courses,  teleconferencing 

• Develop  ideas  for  core  research  curriculum 

• Revise  thesis  seminar 

• Develop  Program/Center  on  Medicine,  the  Humanities,  and  Law; 

• Communications: 

• JMP  Newsletter 

• JMP  Alumni  Association 

• Planning  of  a major  medical  education  research  project 

• Faculty  search:  assistant  professor  of  medical  humanities  and 
bioethics 

• Faculty  searches  in  areas  of  health  policy  and  clinical  epidemiology 

• Visiting  professorship  program 

• Further  development  of  JMP  as  educational  “laboratory” 

• Greater  presence  of  JMP  in  intellectual  life  of  the  Berkeley 
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campus  and  School  of  Public  Health 

• National  symposia  on  neurobiology  of  aging  and  on  innova- 
tions in  medical  education 

• Involvement  of  JMP  students  and  faculty  in  new  center  on 
health  care  management 

• Development  of  an  MD-PhD  program  in  social  and  behavioral 
sciences  and/or  medical  humanities 

University  of  California,  Davis:  10-Hour  Course  on 
Managed  Care  for  Medical  School  Students  and 
Residents 

In  the  fall  of  1996,  the  School  of  Medicine,  in  association  with 
the  Advisory  Board  Company,  presented  a 16-hour,  2-day  course 
on  managed  care  to  over  900  faculty,  residents,  and  students.  The 
program  was  given  twice,  first  on  a Friday  and  Saturday,  and  then 
again  on  a Sunday  and  Monday.  This  was  necessary  to  minimize 
the  disruption  of  clinical  services.  A study  funded  by  the  Merck 
Foundation  demonstrated  that  all  attendees  were  woefully  inade- 
quate in  their  knowledge  base.  In  a paper  submitted  to  The  Jour- 
nal of  the  American  Medical  Association,  we  report  that  medical 
students  and  residents  answered  correctly  on  39%  of  the  fact  ques- 
tions; even  more  concerning  was  that  the  achievement  level  of  the 
faculty  participants  was  50%  on  knowledge-based  questions. 
There  was  a dramatic  increase  in  knowledge  after  the  course, 
which  is  maintained  by  a 6-month  follow-up. 

In  association  with  Sierra  Health  Foundation,  Professor  Ron 
Chapman  and  Dean  Gerald  Lazarus  are  developing  a 10-hour 
course  on  managed  care  for  medical  students  and  residents.  The 
course  begins  with  testimony  from  a physician  in  Sacramento  who 
began  in  private  practice  and  is  now  Director  of  the  UC  Davis 
Health  System  Primary  Care  Network,  tracing  the  evolution  of 
practice  patterns. 

There  are  sessions  on: 

• health  care  economics 

• utilization  review 

• outcomes  research 

• government  health  insurance 

• health  care  problems  of  the  underserved 

• bioethical  implications  of  managed  care 

• 2 interactive  case  presentations  to  illustrate  organizational 

models  for  health  care  delivery. 

Once  it  is  developed.  Sierra  Health  Foundation  will  support  dis- 
tribution of  the  educational  program  to  all  125  accredited  Ameri- 
can medical  schools.  The  goal  is  to  present  an  interactive, 
engaging  program  based  on  principles. 

University  of  California,  Irvine  College  of  Medicine: 
Student  Training  Center 

After  a year-long  faculty  senate  review  of  the  Medical  Educa- 
tion Program,  2 of  the  major  recommendations  were; 

• Expand  methods  of  instruction. 

• Develop  performance-based  methods  of  evaluation. 

In  May  1995,  in  response  to  and  support  of  senate  curriculum 
recommendations,  the  UCI  College  of  Medicine  operationalized 
its  Student  Training  Center  (STC).  The  STC  is  a 2,850-sq-ft  state- 
of-the-art  clinical  instruction  and  assessment  center  and  houses  the 
“standardized  patient”  (SP)  program,  which  supports  many 
aspects  of  clinical  instruction  and  assessment.  The  STC  has: 

• eight  12312  clinical  examination  rooms 

• a clinical  skills  laboratory  that  includes  “Harvey”  (who  simu- 
lates clinical  conditions)  and  “Umedic”  interactive  instruc- 
tional technology 

• faculty  development  conference  areas 

• computer  learning  laboratory 

• a video  monitor  control  station 


• student  waiting  and  locker  area 

• separate  waiting  area  and  restroom  facilities  for  standardized 
and  other  patients 

The  video  capability  is  being  used  to  instruct  and  evaluate  stu- 
dent and  resident  clinical  performances  related  to  obtaining  a med- 
ical history  and  conducting  an  appropriate  physical  examination  of 
SPs  who  present  with  real  or  simulated  medical  conditions.  Stu- 
dent and  resident  clinical  assessment  and  interaction  with  SPs  pro- 
vide faculty  with  an  overview  of  clinical  knowledge  and  clinical 
judgment.  The  SPs  are  used  in  the  Patient-Doctor  I and  Patient- 
Doctor  II  courses,  which  focus  primarily  on  teaching  patient-doc- 
tor  communication,  physical  procedures,  and  aspects  of 
multicultural  interactions  related  to  the  use  of  interpreters  to 
acquire  a medical  history  from  non-English-speaking  patients. 

In  addition,  SPs  are  used  for  case  simulation  for  Family  Medi- 
cine and  Obstetrics  & Gynecology  departmental  “objective  struc- 
tured clinical  examinations”  (OSCE)  and  for  the  clinical  practice 
examination  (CPX).  The  Committee  on  Curriculum  and  Educa- 
tional Policy  has  made  the  CPX  a requirement  for  students  at  the 
end  of  the  3rd-year  clerkships.  Results  of  the  CPX  are  used  to  eval- 
uate the  clinical  competence  of  students  and  to  assess  the  effec- 
tiveness of  clinical  curriculum.  Recently  a comprehensive  database 
was  developed  to  effectively  access  information  on  SPs.  The  data- 
base includes  information  on  more  than  225  SPs  and  is  essential  for 
recruitment  purposes  and  includes  all  demographics  on  each  person 
and  14  additional  descriptive  categories  of  information.  The  data- 
base has  been  set  up  to  expedite  the  identification  of  unique  char- 
acteristics. The  National  Board  of  Medical  Examiners  (NBME) 
selected  the  College  of  Medicine  in  1997  as  1 of  its  4 research  sites 
for  the  CPX  because  of  the  quality  of  the  training  of  SPs  and  the 
faculty  and  staff’s  ability  to  effectively  administer  the  CPX  in  the 
Student  Training  Center.  The  NBME  intends  to  use  the  CPX  as  part 
of  the  licensing  process  shortly  after  the  turn  of  the  century  (2002). 

University  of  California,  Riverside:  Joint  UCR-UCLA 
Program  in  Biomedical  Sciences 

The  UCR-UCLA  Program  in  Biomedical  Sciences  is  an  inno- 
vative approach  to  medical  education  that  is  offered  jointly  by  UC 
Riverside,  and  the  School  of  Medicine  at  the  UCLA.  It  offers  high- 
ly qualified  students  the  opportunity  to  earn  both  the  BS  and  MD 
degrees  in  7 years  instead  of  the  traditional  8 years.  This  shortened 
path  to  the  MD  degree  is  the  only  program  of  its  kind  in  the  State 
of  California. 

UC  Riverside  is  authorized  each  year  to  admit  24  students  to 
the  medical  school  phase  of  the  biomedical  sciences  program. 

The  program  has  a primary  care  emphasis,  and  since  the  clini- 
cal program  is  based  within  the  community,  the  instruction  will  be 
responsive  to  the  needs  of  the  health  care  system. 

University  of  California,  San  Diego:  The  Primary  Care 
Clerkship 

From  its  inception,  the  UC  San  Diego  School  of  Medicine  has 
had  a longitudinal  course  throughout  the  first  2 years  of  medical 
school  that  has  provided  instruction  about  the  doctor-patient  rela- 
tionship, medical  ethics,  doctor-patient  communication,  normal 
human  development  and  life  stages,  psychopathology,  substance 
abuse,  health  care  policy,  the  structure  of  the  health  care  delivery 
system,  and  medical  economics.  This  course  provides  large-group 
didactic  instruction  but  is  primarily  taught  through  small-group 
discussions  and  patient-interview  sessions.  In  1995,  UCSD  insti- 
tuted a longitudinal  clerkship  in  primary  care  throughout  the  third 
year  of  medical  school  that  revisits  many  of  the  themes  introduced 
in  the  first  2 years  while  students  are  immersed  in  the  clinical  set- 
ting. The  Primary  Care  Clerkship  Coordinating  Committee  con- 
sists of  representatives  from  pediatrics  and  reproductive  medicine. 
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in  addition  to  the  course  chairs  from  family  medicine  and  general 
internal  medicine.  Students  leave  their  required  core  third-year 
clerkships  to  spend  1 afternoon  each  week  participating  in  the 
office  practice  of  a community  primary  care  physician,  most  of 
whom  are  family  practitioners. 

Preceptor  sites  vary  widely  and  include  a broad  range  of  prima- 
ry care  settings.  Once  a month  the  students  return  to  the  medical 
school  for  small  group  sessions  facilitated  by  the  School  of  Medi- 
cine full-time  faculty,  who  again  are  primarily  from  the  Department 
of  Family  Medicine.  In  the  small-group  sessions,  students  review 
their  preceptor  experiences  and  focus  on  issues  such  as  health 
maintenance  and  prevention  throughout  the  life  cycle,  office  coun- 
seling and  patient  education,  the  care  of  patients  of  different  cul- 
tures, and  the  functions  of  a variety  of  health  care  systems.  In  the 
small-group  sessions,  the  students  interact  with  “standardized 
patients”  who  have  been  taught  to  illustrate  a number  of  important 
principles.  Part  of  the  curriculum  for  this  clerkship  are  computer- 
generated clinical  patient  problems  and  outside  readings. 

As  a longitudinal  clerkship  focusing  on  clinical  skills  but  con- 
taining a strong  didactic  backbone,  this  course  enables  students  to 
participate  in  the  continuity  of  care  of  patients  in  a primary  care  set- 
ting with  an  effective  primary  care  mentor  as  they  integrate  all  of 
the  training  of  their  other  core  clerkships  into  a comprehensive 
third-year  experience.  This  course  teaches  students  the  basic 
knowledge,  skills,  and  attitudes  that  all  who  practice  medicine  need 
while  stressing  the  concepts  of  continuity,  doctor-patient  commu- 
nication, and  comprehensive  care.  It  also  strives  to  teach  students 
the  importance  of  compassion  and  empowerment  and  the  role  of 
primary  care  practitioners  in  the  larger  medical  community. 

University  of  California,  San  Francisco:  Foundations  of 
Patient  Care 

Foundations  of  Patient  Care  (FPC)  was  initiated  by  a small  grant 
from  the  US  Department  of  Health  and  Human  Services  (HHS) 
called  the  Interdisciplinary  Generalist  curriculum  Project.  UCSF  is 
1 of  the  10  schools  in  the  country  to  receive  funding  for  this  pro- 
ject. The  initial  objective  was  to  encourage  the  development  and 
testing  of  curricular  innovations  intended  to  increase  the  number  of 
generalists  trained  by  American  medical  schools.  The  grant,  which 
is  managed  jointly  by  HHS  and  the  Academy  of  Family  Practice, 
specified  that  we  place  all  our  medical  students  with  primary  care 
community  physicians  for  a minimum  of  75  hours  over  the  first  and 
second  year  of  medical  school.  The  grant  specified  that  the  course 
be  taught  by  an  interdisciplinary  team  of  generalists:  family  physi- 
cians, pediatricians,  and  general  internists.  We  received  funding  in 
the  spring  of  1995  and  have  developed  a 6-quarter,  2-year  course 
run  by  an  extremely  hard-working  and  creative  team  (see  attached 
description).  We  have  used  the  federal  support,  matched  by  the 
Dean’s  Office  support,  to  develop  the  course,  which  incorporates 
early  clinical  experiences,  the  integration  of  curricular  themes  of 
the  doctor-patient  relationship,  and  the  basic  and  clinical  sciences 
and  small  groups  as  the  primary  teaching  format. 

We  are  evaluating  this  new  curriculum  both  by  student  and  fac- 
ulty reports  and  student  performance  on  clerkships.  Objective  Struc- 
tured Clinical  Examinations  (OSCEs)  will  be  done  at  Stanford 
University  this  July  with  the  current  second-year  class  as  they  begin 
their  clerkships.  By  measuring  their  skills  in  history  taking  and 
physical  examination  with  “standardized  patients,”  we  will  be  able 
to  assess  their  clinical  competencies.  The  class  of  2000,  our  current 
first  years  and  the  first  class  to  benefit  from  the  entire  FPC  curricu- 
lum, will  be  assessed  in  a similar  fashion  next  June  for  comparison. 

Objectives 

• To  increase  the  generalist  or  “doctoring”  competencies  of  all 
UCSF  graduates  by  strengthening  training  in  such  areas  as  doc- 


tor-patient  communication,  interdisciplinary  teamwork,  settings 
for  patient  care,  use  of  undifferentiated  patient  problems,  cul- 
tural competency,  and  care  of  chronically  ill  and  dying  patients. 

• To  strengthen  the  relationship  between  community  generalist 
physicians  and  the  University. 

• To  promote  integration  and  collaboration  in  the  curriculum  by 
providing  a clinical  context  for  basic  science  instruction. 

• To  develop  a robust  collaboration  between  the  generalist  dis- 
ciplines to  support  generalist-oriented  teaching  and  to  serve  as 
an  engine  for  curricular  change. 

Methods 

One  half-day  per  week  is  devoted  to  FPC  for  each  of  the  6 quar- 
ters of  the  first  2 years  of  medical  school.  During  that  time,  stu- 
dents either  spend  the  session  with  their  preceptor  or  participate  in 
small  groups  on  campus;  preceptorship  sessions  alternate  weekly 
with  on-campus  time  during  the  first  2 years.  In  the  preceptor’s 
office,  the  student  spends  time  in  patient-centered  activities  under 
the  supervision  of  the  faculty  member,  but  also  has  exercises  and 
activities  to  do  in  the  practice  that  do  not  require  the  involvement 
of  the  preceptor.  Both  preceptor  exercises  and  small-group  topics 
are  organized  around  a series  of  experiences  from  their  preceptor- 
ships.  Physical  examination  is  emphasized  in  the  second  half  of 
the  on-campus  days — 2 hours  of  instruction  in  specific  clinical 
skills  area  every  other  week.  Students  use  the  preceptorship  to 
practice  these  physical  examination  skills. 

First  year 

Fall  Quarter:  Fundamentals  of  problem-solving,  talking  to 
patients,  privacy  and  confidentiality 
Winter  Quarter:  Health  care  settings,  patient  interviewing  and 
medical  history 

Spring  Quarter:  Health  promotion  and  disease  prevention,  ethical 
foundations  of  patient  care 
Second  Year 

Fall  Quarter:  Adolescent  and  elderly  patients,  violence 
Winter  Quarter:  Sexuality,  substance  abuse,  health  care  financing 
and  policy 

Spring  Quarter:  Care  of  dying  patients  and  of  their  families 
Course  Overview:  Themes  and  Methods 


First  Year,  Fall  Quarter 

Small  group  discussion,  16  hours;  Clinical  skills  instruction,  14  hours; 
Preceptorship,  8 hours 

Clinical  problem-solving  skills  (paper  cases  and  observed  interviews);  Intro- 
duction to  patients  (preceptor's  office);  Preceptor's  office  staff  (preceptor's 
office);  Examination  of  skin,  lungs,  and  abdomen  (on-campus  instruction  and 
practice  with  preceptor) 

First  Year,  Winter  Quarter 

Small  group  discussion,  8 hours;  Clinical  skills  instruction,  10  hours; 
Preceptorship,  20  hours 

Patient  interviewing  (observed  interviews);  Health  care  settings  and  members 
of  the  health  care  team  (preceptor's  office  and  practice  profiles);  Information 
resources  for  health  care— physical  exam  skills:  eye,  heart,  write-up,  and  pre- 
sentation (on-campus  instruction  and  practice  with  preceptor) 

First  Year,  Spring  Quarter 

Small  group  discussion,  10  hours;  Clinical  skills,  10  hours; 

Preceptorship,  12  hours;  Home  visits,  8 hours 

Impact  of  behavior  on  health  and  disease  (psychiatry  lOOC  lectures);  Seeing 
patients  in  the  context  of  home  and  family  prevention  and  health  promotion 
(small  group  discussion,  home  visit,  and  discussion);  Fundamentals  of  health 
policy  (readings  and  discussion  of  home  visit  with  patient);  Physical  exam 
skills:  neurologic  exam,  skin,  and  musculosketetal  system  (on-campus  instruc- 
tion and  practice  with  preceptor) 
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Second  Year,  Fall  Quarter 

Small  group  discussion,  6 hours;  Clinical  skills  instruction,  6 hours; 
Preceptorship,  28  hours 

Advanced  communication  skills:  depression  and  anxiety  (observation  and  prac- 
tice in  preceptor's  office);  Exams  of  infants,  children,  and  elderly  patients 
(video  stations);  Functional  and  developmental  assessments  (practice  in  pre- 
ceptor's office);  Abuse  and  neglect  (paper  cases);  Differential  diagnosis  (on- 
campus  demonstration  and  practice  in  preceptor's  office) 

Second  Year,  Winter  Quarter 

Small  group  discussion,  10  hours;  Clinical  skills  instruction,  10  hours; 
Preceptorship,  20  hours 

Advanced  communication  skills:  substance  use,  sexuality  (paper  cases,  lecture, 
and  practice  in  preceptor's  office);  Informed  consent  (paper  cases);  Breast, 
pelvic  and  male  CU  exams  (patient  educators);  Health  policy  and  economics 

Second  Year,  Spring  Quarter 

Small  group  discussion,  6 hours;  Clinical  skills,  4 hours; 

Preceptorship,  1 2 hours;  Home  visits,  8 hours;  Hospice  visit,  4 hours 

Care  of  dying  patients  (student-led  case  discussions);  Death  as  it  impacts  the 
practitioner  (writing  exercises  and  vignettes  and  preceptor  interviews);  Person- 
ality as  it  affects  medical  care;  Complete  history  & physical:  fluency  in  patient 
assessments  (practice  in  preceptor's  office) 

University  of  California,  San  Francisco:  Model  Fresno 

Model  Fresno  was  developed  by  Adriana  Padilla,  MD,  in  the 
Department  of  Family  and  Community  Medicine  at  UCSF  Fres- 
no to  attract  students  to  residencies  and  eventually  practice  in  the 
San  Joaquin  Valley.  This  pilot,  which  began  in  1996-1997,  placed 
7 UCSF  medical  students  in  3 core  clerkships  at  Fresno’s  Valley 
Medical  Center  (now  called  University  Medical  Center)  while 
seeing  patients  1 half-day  per  week  for  5 months  in  a longitudinal 
primary  care  practice.  Students  received  housing,  a stipend  for 
travel,  and  individual  mentoring  and  counseling  about  career 
opportunities  while  taking  part  in  this  program.  Dr  Padilla  also 
developed  a seminar  series  on  important  aspects  of  medical  care 
for  this  population. 

Two  students  reported  on  their  experience  at  our  curriculum 
retreat  in  March  and  were  enthusiastic  about  all  aspects  of  the  pro- 
gram. It  was  so  successful  that  we  had  twice  as  many  students 
apply  for  the  10  slots  this  year. 

Model  Fresno  Seminar  Series,  Sept.  24,  1996-March  25,  1997 

1 . 9/24/96:  Public  Health  Problems  of  the  San  joaquin  Valley:  Series  1 : Commu- 
nicable diseases  (TB/valley  fever)  and  vaccination  status.  Michael  Reynolds, 

MD,  and  Inga  Galan,  RN 

2. 10/1/96:  Medical  Problems  of  the  San  Joaquin  Valley:  Series  1:  Domestic 
violence,  child  abuse,  and  elder  abuse.  Panel  of  Experts:  Jim  Comes,  MD,  Mau- 
reen Russell,  and  Sandra  Duncan 


Appendix  5.  Funding  Issues  in  Medical 
Education 

Although  the  Commission  was  not  charged  directly  with  inves- 
tigating the  funding  structure  of  the  UC  AMCs  or  of  medical  edu- 
cation within  the  system,  issues  of  funding  were  of  concern  in 
virtually  every  element  of  the  Commission’s  deliberations.  We 
have,  therefore,  added  discussion  as  background  for  further  work 
in  4 major  areas:  decreasing  funding  for  AMCs,  funding  of  care 
for  the  indigent  population,  funding  for  medical  education,  and 
GME  downsizing  and  personnel  substitution.  Funding  to  create  a 
more  diverse  physician  workforce  is  not  considered  in  detail  but 
included  because  of  its  importance. 


3. 10/8/96:  Toxicology  of  the  Central  Valley:  Pesticides,  lead  poisoning,  and 
snake/spider  bites.  Carston  Zieger,  DO.  Occupational  Health.  Rhea  Wong,  MD 

4. 10/15/96:  Physician  Well-Being  (group  of  4 medical  students).  Sara  Valasco, 
MD 

5. 10/22/96:  Medical  Economics  101:  Historical  perspective,  economic  forces 
leading  to  changes,  and  challenges/opportunities  for  practicing  physicians  in  a 
managed  care  environment.  Doug  Wong,  MD 

6. 10/31/96:  Managed  Care  101:  Definition  of  managed  care,  types  of  man- 
aged care  organizations,  reimbursement  methodologies,  dilemmas  physicians 
are  experiencing,  and  practicing  medicine  in  a managed  care  environment. 
Barbara  Stewart,  MD 

7. 11/5/96:  Introduction  to  Fresno  County's  91 1 : EMS  and  how  the  smaller 
communities  access  the  system.  Jim  Andrew,  MD 

8. 11/12/96:  Introduction  to  clinical  outcomes/evidenced-based  medicine. 
Sean  Schafer,  MD,  and  Sandra  Lookinland,  PhD 

9.11/1 9/96:  Cross-cultural  Issues  of  the  San  joaquin  Valley:  Series  1 : Southeast 
Asian  community.  Panel  of  experts 

10. 11/26/96:  Inpatient/Outpatient  Clinical  Outcomes:  Congestive  heart  fail- 
ure, back  pain,  Panel  of  experts:  Phil  Hinton,  MD,  and  John  Zweifler,  MD 

11.1 2/3/96:  Cross-cultural  Issues  of  the  San  joaquin  Valley:  Series  2:  Hispanic 
and  African  American  communities.  Panel  of  experts 

12. 12/10/96:  Meet  with  preceptor 
1 3, 1/7/97:  Ethical  obligations  of  physicians.  Scott  Ahles,  MD 

14, 1/14/97:  Clinical  outcomes/evidenced-based  medicine  independent  study. 
Sean  Schafer,  MD,  and  Sandra  Lookinland 

IS.  1/21/97:  Physician  Well-Being  (group  of  8).  Sara  Valasco,  MD 

16. 1/28/97:  Behavior  Change  Interventions  for  Unique  Patient  Populations: 
Dependent/passive  patients  who  refuse  to  comply  with  treatment  plan;  angry, 
confused,  denying  patients;  role  of  negotiations.  Robert  Hierholzar,  MD 

1 7.  2/4/97:  Chronic  illness  and  disability  with  an  emphasis  on  aging.  Paulette 
Ginler,  MD 

18.  2/11/97:  Psychosocial  Problems  in  Teens  and  Families:  Identification/Inter- 
vention: Teen  pregnancies,  teens  and  drugs,  teens  and  gangs.  Bob  Norton,  PhD 

19.  2/18/97:  Clinical  outcomes/evidenced-based  medicine  independent  study. 
Sean  Schafer,  MD,  and  Sandra  Lookinland,  PhD 

20.  2/25/97:  Clinical  outcomes/evidenced-based  medicine.  Sean  Schafer,  MD, 
and  Sandra  Lookinland,  PhD 

21 . 3/4/97:  Public  Health  Problems  of  the  San  joaquin  Valley  (repeat  seminar): 
Communicable  diseases  (TB/valley  fever)  and  vaccination  status.  Michael 
Reynolds,  MD,  and  Inga  Galan,  RN 

22. 3/11/97:  Medical  Problems  of  the  San  joaquin  Valley  (repeat  seminar): 
Domestic  violence,  child  abuse,  elder  abuse,  jim  Comes,  MD,  Maureen  Russell, 
and  Sandra  Duncan 

23.  3/18/97:  Toxicology  of  the  Central  Valley  (repeat  seminar):  Pesticides,  lead 
poisoning,  snake/spider  bites.  Carston  Zieger,  MD 

24.  3/25/97:  Physician  Well-Being  (Croup  of  4)  (repeat  seminar).  Sara  Velasco, 
MD 


Decreasing  Funding  for  Academic  Medical  Centers 

The  country’s  125  AMCs  have  undergone  wrenching  changes 
as  a direct  consequence  of  major  shifts  in  the  delivery  of  health 
care,  shrinking  private  and  governmental  reimbursement  for  clini- 
cal services,  reduction  in  federal  and  state  support  of  medical  edu- 
cation, and  the  resulting  effect  of  constrained  resources  from 
faculty  practice  and  hospital  income  to  support  education, 
research,  and  care  of  the  indigent.  The  net  effect  is  a substantial 
reduction,  and  in  some  instances  even  the  elimination,  of  “discre- 
tionary funds’’  that  for  many  years  had  been  directed  to  education, 
unsponsored  basic  and  clinical  research,  and  indigent  care. 
Because  funding  streams  had  been  intermingled  by  the  hospital(s), 
medical  school,  and  academic  departments  in  a manner  that  best 
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met  the  particular  needs  of  each  organizational  entity,  strict 
accounting  had  never  been  required  or  attempted.  The  “pot”  was 
adequate  for  all  needs  because  the  revenue  from  clinical  activities 
was  adequate  to  meet  operational  costs,  to  provide  necessary  cap- 
ital for  growth,  and  to  cover  the  shortfalls  of  those  activities  that 
support  the  academic  mission;  namely,  education,  research,  and 
indigent  care.  The  dollar  value  of  those  individual  subsidies  has 
been  and  remains  difficult  to  establish,  and  at  best  involves  an 
arbitrary  assigning  of  effort,  or  time  committed,  to  each  category 
for  faculty  and  other  personnel  who  contribute  to  more  than  1 
activity.  In  contrast,  assigning  indirect  costs  to  functional  cate- 
gories is  much  simpler  and  less  arbitrary. 

Economist  Eli  Ginsberg  is  “convinced  that  a sizeable  number  of 
the  nation’s  academic  health  centers  face  severe  financial  troubles 
in  the  years  ahead,  sufficiently  so  that  many  will  not  survive  with- 
out major  changes  in  public  policy.”  The  1996  welfare  reform  act 
will  increase  the  number  of  uninsured  persons  who  have  long 
received  care  free  of  charge  in  AHCs.  Further,  an  unfavorable  out- 
look for  federal  research  dollars  will  threaten  the  salary  support  of 
faculty  in  clinical  and  basic  science  departments.' 

The  leaders  of  academic  medicine  voice  2 grave  concerns  that  are 
related  but  separable.  The  first  concern  is  survival  of  the  clinical  enter- 
prise in  AMCs,  which  involves  creating  channels  for  the  referral  of 
patients  and  capturing  an  adequate  share  of  the  local  and  regional 
markets.  This  means  competing  successfully  for  patients  in  a market 
that  has  been  transformed  (or  is  soon  to  be  transformed  in  some  geo- 
graphic markets)  by  managed  care.  The  second  concern  is  the  related 
but  separate  loss  of  clinical  revenues  that  were  shifted  to  support  the 
academic  mission.  This  concern  has  been  intensified  by  an  actual 
reduction  of  funding  from  all  sources,  predominantly  governmental, 
that  have  supported  these  activities  for  more  than  a decade.  In  the 
foreseeable  future,  as  managed  care  penetrates  and  matures,  few  if 
any  AMCs  can  generate  sufficient  income  from  patient  care  activities 
to  meet  the  academic  mission  without  new  sources  of  funding. 

Although  governmental  funding  figures  prominently  in  each  of 
the  3 areas — education,  research,  and  care  of  the  indigent — the 
specific  and  potential  sources  for  each  activity  are  separate  and 
nonoverlapping.  In  practice,  the  separation  of  activities  is  neces- 
sarily blurred;  eg,  often  a faculty  member  supervises  a resident 
who  is  providing  care  to  an  indigent  patient  who  is  entered  on  a 
research  protocol.  When  patient  care  revenues  created  the  equiva- 
lent of  a “general  fund”  that  supplemented  funds  from  other 
sources  for  each  academic  activity,  little  impetus  existed  to  con- 
struct cost-accounting  methodologies.  After  all,  the  AMC  itself 
was  the  generator  of  the  general  fund,  which  was  wholly  flexible. 
Because  the  combined  internally  generated  and  externally 
obtained  financial  resources  met  the  needs  of  its  academic  pro- 
grams— including  education,  unsponsored  research,  and  indigent 
care — strict  accounting  of  the  true  cost  of  each  academic  program 
was  neither  required  of  the  AMC  nor  necessary  for  funds  flow 
analysis,  except  in  the  most  general  terms.  Determining  true  cost 
requires  apportioning  the  costliest  and  most  complex  of  resources; 
the  time  of  the  paid  and  unpaid  faculty.  The  dollar  value  of  the 
unreimbursed  time  of  clinical  faculty — private  practitioners  affili- 
ated with  the  AMC  who  teach  on  a volunteer  basis — has  become 
relevant  because  among  other  costs  of  transferring  the  bulk  of  clin- 
ical education  from  teaching  hospitals  into  community-based  loca- 
tions is  the  requirement  to  reimburse  a new  breed  of  clinical 
faculty  from  whom  greater  participation  will  be  required,  but  who 
no  longer  will  be  able  to  afford  to  contribute  larger  blocks  of 
uncompensated  time  away  from  revenue-generating  activities. 

Funding  of  Care  for  the  Indigent  Population 

California  at  present  has  6.6  million  persons  without  health 
coverage  and  restricted  access  to  care  as  a consequence  of  several 
factors:  decline  of  employer-funded  health  coverage,  cost  contain- 


ment by  public  and  payers,  government  spending  cuts  and  entitle- 
ment reforms,  curtailment  of  cost-shifting  that  results  in  loss  of 
charitable  capacity,  and  declining  revenues  at  the  county  level 
frustrates  their  ability  to  sustain  a viable  safety  net.  The  Institute 
for  the  Future^  has  proposed  that  the  state  reexamine  all  existing 
systems  and  programs  and  come  up  with  a sustainable  solution 
that  consolidates  and  augments  fragmented  funding  sources.  Until 
that  happens  or  some  other  solutions  are  cobbled  together,  AMCs 
will  continue  to  incur  major  financial  los.ses  as  a safety  net 
provider  of  unfunded  and  underfunded  health  care. 

Although,  from  1 viewpoint,  providing  care  to  patients  who 
cannot  bear  its  full  cost  is  a social  mission  rather  than  an  academ- 
ic mission,  a countervailing  argument  would  say  that  it  is  both.  As 
a not-for-profit  tax-exempt  entity,  the  academic  clinical  enterprise, 
including  its  teaching  facilities,  is  expected  to  provide  care  to 
those  who  seek  care  but  who  cannot  afford  to  pay  for  it.  However, 
AMCs — particularly  those  located  in  areas  with  large  indigent  and 
underserved  populations — are  safety  nets,  more  closely  re,sem- 
bling  city,  county,  and  district  public  hospitals  and  their  associat- 
ed clinics  than  the  not-for-profit  and  for-profit  hospital  systems  in 
the  community.  Although  the  provision  of  care  to  indigent  patients 
fills  an  educational  need  for  teaching  clinical  medicine  and  the 
social  values  embodied  in  the  Hippocratic  oath,  today  the  financial 
burden  of  assuming  a disproportionate  share  of  unreimbursed  care 
cannot  be  borne  by  this  nation’s  AMCs. 

Our  society  must  bear  responsibility  for  assuring  that  adequate 
health  care  is  accessible  to  anyone  who  needs  it,  regardless  of  abil- 
ity to  pay.  As  a societal  obligation,  that  care  should  be  provided 
through  enabling  legislation.  Because  care  of  the  indigent  is  a legit- 
imate academic  mission,  the  academic  community — collectively 
and  individually — must  advocate  adequate  funding  by  those  local, 
state,  and  federal  agencies  charged  with  meeting  this  public  obliga- 
tion. In  this  regard,  AMCs  must  add  their  influence  and  voice  to  the 
efforts  of  organized  medicine  to  increa.se  the  currently  inadequate 
funding  of  health  care  for  this  vulnerable  segment  of  our  population. 
Although  any  unfunded  activity  conducted  by  an  AMC  may  divert 
financial  resources  that  could  be  used  for  educational  purposes,  the 
provision  of  uncompensated  indigent  care  is  an  issue  directly  rele- 
vant to  the  Commission’s  primary  concern  with  medical  education. 

Funding  for  Medical  Education 

Fundamental  to  any  strategy  for  maintaining  present  funding 
and  obtaining  new  public  funds  for  medical  education  is  crafting  a 
compelling  justification  for  declaring  medical  education  a public 
good.  The  physicians  educated  in  our  AMCs  benefit  the  public  in 
2 ways:  ( 1 ) by  advancing  the  development  of  new  biomedical 
products  and  innovative  technologies  for  clinical  use,  thereby 
improving  the  diagnosis  and  treatment  of  disease;  and  (2)  by  pro- 
viding well-trained  physicians  to  meet  the  nation’s  health  care 
needs.  Past  investment  in  medical  education  has  enabled  this 
country  to  develop  the  world’s  most  advanced  medical  care. 

Public  funds  have  supported  medical  education,  primarily 
GME,  for  many  years,  and  while  funds  from  this  source  will  con- 
tinue, without  major  legislative  initiatives,  they  will  support  a 
diminishing  proportion  of  the  real  cost  of  medical  education.  Fed- 
eral and  state  funds  that  have  supported  GME,  and  indirectly 
UME,  are  being  directed  away  from  AMCs  as  Medicare  and  Med- 
icaid move  to  capitated  delivery  of  care  by  nonacademic  organi- 
zations. These  same  governmental  programs  seek  to  further  reduce 
the  cost  of  providing  health  care  to  these  large  segments  of  the 
population,  with  a resulting  decrease  in  patient  care  revenue  from 
this  major  source  of  clinical  income.  Because  of  shrinking  rev- 
enues from  patient  care,  AMCs  cannot  subsidize  medical  educa- 
tion to  the  degree  that  they  have  in  the  past.  Adequate  funding  for 
medical  education  is  severely  threatened,  and — let  there  be  no 
doubt  about  it — the  threat  is  both  great  and  real. 
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Schroeder  and  colleagues’  made  the  argument  for  viewing  aca- 
demic medicine  as  a public  trust  and  responsible  for  improving  the 
public's  health.  Academic  medical  centers  provide  educational, 
clinical,  scientific,  and  policy  leadership.  Such  leadership  must 
include  addressing  reconfiguration  of  health  care  delivery  and 
preparing  graduates  for  practicing  in  a changing  environment.^ 
Medical  schools  may  be  viewed  as  a social  resource,  medical  care 
as  a social  good,  and  the  schools’  responsibility  to  the  public  as  a 
social  contract.  AMCs,  in  addition  to  providing  significant  health 
care  benefits  to  their  regions  and  states,  also  confer  significant 
economic  benefits,  serving  as  major  regional  employers.’ 

The  public  and  their  legislative  representatives  must  understand 
that  AMCs  are  responding  to  the  public’s  changing  health  care  needs 
by  introducing  radical  change  in  the  location,  process,  and  content  of 
medical  education  to  produce  physicians  with  the  requisite  knowl- 
edge and  skills  to  meet  the  nation’s  health  care  needs  and  a physician 
workforce  of  optimum  size  and  specialty  distribution.  Similarly,  it  is 
critical  for  AMCs  to  demonstrate  this  level  of  accountability  to  justi- 
fy the  designation  of  a legitimate  public  good.  AMCs  must  view 
themselves  as  socially  responsible  for  producing  physicians  con- 
cerned with  and  prepared  to  improve  the  population’s  health. 

A request  for  maintaining  current  funding  plus  additional  fund- 
ing for  new  educational  programs  must  begin  with  a determination 
of  true  costs.  Moreover,  an  analysis  of  educational  cost  should 
include  verification  that  funds  being  allocated  for  medical  educa- 
tion are  being  put  to  best  use.  One  well-known  legislator  involved 
in  health  care  matters  made  it  clear  that  2 questions  must  be 
answered  before  any  request  for  additional  funding  for  medical 
education  would  be  considered  seriously:  (1)  Is  the  best  use  being 
made  of  the  funds  presently  available;  ie,  could  new  initiatives  in 
medical  education  be  supported  by  reengineering  content  and 
process  and  reallocating  existing  funds?  (2)  What  is  the  true  cost 
of  medical  education,  and  what  proportion  should  be  supported 
with  public  funds?  In  this  same  legislator’s  experience,  laws 
involving  expenditures  from  general  revenue  are  passed  in 
response  to  a crisis.  One  might  ask:  Have  the  problems  con- 
fronting AMCs  reached  crisis  proportions?  Many  deans  and  teach- 
ing administrators  would  answer  “yes.” 

At  a time  when  medical  educators  are  moving  clinical  teaching 
to  new  sites  away  from  the  traditional  AMC  and  its  associated 
clinics,  shrinking  financial  resources  will  not  support  the  invest- 
ments required  to  introduce  medical  students  and  residents  into 
unfamiliar  environments  for  learning  clinical  medicine  and  devel- 
oping clinical  skills.  To  provide  an  educational  experience  of 
equal  quality  at  all  teaching  sites,  a new  infrastructure  must  be  cre- 
ated to  support  instruction  outside  the  AMC.  Although  factors 
such  as  transportation,  finding  facilities  conducive  to  teacher- 
learner  interaction,  maintaining  medical  student-resident  contact 
outside  the  AMC,  and  logistical  oversight  must  be  defined  and 
resolved,  the  2 overriding  concerns  are  the  selection  of  appropri- 
ate sites  and  the  selection,  training,  credentialing,  and  compensa- 
tion of  a new  clinical  faculty,  all  of  whom  are  practicing 
physicians  whose  clinical  productivity  will  be  reduced,  often  sub- 
stantially, by  taking  on  the  role  of  teacher.  Medical  education  pro- 
vided outside  the  AMC  will  impose  new  demands  and 
inefficiencies,  chief  among  them  being  1-on-l  teaching  instead  of 
1 instructor  teaching  a group  of  students,  less  exposure  to  confer- 
ences attended  by  faculty,  students,  and  residents,  and  less  oppor- 
tunity for  students  to  learn  from  other  students  and  residents. 

New  costs  will  be  incurred  in  other  areas,  as  well — the  most 
expensive  of  these  involving  an  informatics  infrastructure  to  con- 
nect teachers,  students,  medical  records,  and  instructional  materi- 
al at  all  sites.  At  many  institutions,  new  courses,  such  as 
informatics  and  medical  economics,  and  the  expansion  of  existing 
courses,  such  as  public  health  and  medical  ethics,  will  require  new 
faculty  support. 


Graduate  Medical  Education  Downsizing  and 
Personnel  Substitution 

For  GME.  the  new  expense  anticipated  by  every  AMC  is  the 
short-term  and  longer-term  costs  of  reducing  the  number  of  spe- 
cialty residents  in  training.  Because  the  number  of  residents  in 
training  for  primary  care  will  likely  remain  the  same  or  increase 
slightly,  substituting  for  residents  eliminated  in  specialty  fields 
constitutes  the  heart  of  the  matter.  Calculating  the  full  cost  of 
reducing  the  number  of  specialty  residents  requires  detailed 
knowledge  of  the  kinds  of  work,  hours  of  work,  availability,  and 
level  of  requisite  skill  during  each  year  of  training  and  a determi- 
nation of  those  work  functions  for  which  there  is  no  nonphysician 
substitute.  These  calculations  must  be  specific  to  each  specialty 
and  each  year  in  training  and  will  differ  to  a significant  degree  at 
different  sites:  eg,  a public  hospital  versus  a more  generously 
staffed  university  hospital.  Public  hospitals  will  experience  the 
greatest  impact  from  the  reduction  in  specialty  residents,  both 
short-term  and  long-term,  because  of  their  considerable  dependen- 
cy on  residents  as  de  facto  members  of  the  medical  staff.  Many  of 
the  services  provided  by  residents  can  be  provided  by  physician’s 
assistants  and  midlevel  nurses,  but  to  presume  a 1 : 1 substitution 
on  an  8-hour  shift  badly  underestimates  the  complexities  involved. 

The  Health  Care  Financing  Administration  is  providing  New 
York  State  with  transitional  funding  to  hospitals  that  voluntarily 
reduce  the  number  of  specialty  residents  in  training.  The  short-term 
adequacy  of  this  time-limited  financing  remains  to  be  seen.  In  New 
York,  where  hospitals  receive  more  than  2-1/2  times  the  average 
national  subsidy  per  resident  in  training,  and  in  other  states  with 
similar  phase-out  programs,  adaptation  to  the  loss  of  specialty  res- 
idents as  workers  will  evolve  if  substitutes  from  the  nonphysician 
workforce  can  be  recruited  into  this  role.  Of  note,  by  unanimous 
decision,  the  Conference  of  Boston  Teaching  Hospitals  turned 
down  HHS  Secretary  Donna  Shalala’s  offer  to  include  Boston  hos- 
pitals in  a Medicare  payment  program  to  cut  residents  in  training. 

Elements  of  Obtaining  Public  Support  for 
the  Funding  of  Medical  Education 

Building  support  for  public  funding  of  medical  education 
involves  a new  approach  to  public  accountability.  Although  a 
number  of  elements  may  be  critical  to  such  an  approach,  several 
stand  out  as  being  of  particular  importance.  These  are  listed  with- 
out regard  to  priority  or  relative  importance  as  follows: 

• Separate  the  costs  of  medical  education  from  research  and 
patient  care  activities  of  the  AMC,  and  generate  documenta- 
tion of  expenses  and  sources  of  revenue. 

• Conduct  an  internal  review  of  education  content  and  process, 
and  after  examining  comparable  areas  of  instruction  at  other 
institutions  and  in  other  professions,  introduce  changes  to 
enhance  efficiency  of  undergraduate  and  graduate  teaching. 

• Define,  justify,  and  assign  costs  to  new  educational  initiatives; 
eg,  an  informatics  infrastructure  for  UME  and  GME,  reduc- 
tion in  the  number  of  specialty  residents  in  training,  and  the 
building  of  a credentialed  clinical  faculty  to  teach  students  and 
residents  at  locations  outside  of  the  AMC. 

• Working  closely  with  representatives  from  the  media,  increase 
the  public’s  understanding  of  AMCs,  the  academic  mission, 
medical  education  as  a public  good,  the  plight  of  our  medical- 
ly underserved  and  unserved  populations,  and  the  importance 
of  diversity  in  the  physician  workforce. 

• Bring  the  same  but  more  focused  message  to  all  legislators, 
and  especially  to  those  on  key  committees,  emphasizing  that 
physicians  educated  by  the  nation’s  and  state’s  AMCs  deter- 
mine the  quality  of  care  and  therefore  the  health  of  its  people. 

• In  the  process  of  educating  the  public  and  the  legislature, 
AMCs  should  forge  closer  relationships  with  organized  medi- 
cine and  with  community  physicians.  The  personal  physician 
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of  a legislator  can  influence  decisions  that  may  have  far-reach- 
ing impact  for  the  support  of  academic  medicine. 

• Educating  the  general  public  and  their  legislative  representa- 
tives about  academic  medicine  must  focus  on  emphasizing  the 
direct  connection  between  AMCs  and  the  quality  of  the 
nation’s  health  care.  With  an  understanding  of  that  link  clear- 
ly established,  the  public  must  be  informed  that  the  ability  of 
AMCs  to  carry  out  their  mission  is  severely  threatened  by 
changes  in  the  health  care  environment  and  that,  without  pre- 
dictable and  long-term  sources  of  funding,  both  medical  edu- 
cation and  medical  research  will  suffer  irreparable  harm. 

In  summary,  the  public  and  legislators  must  realize  that  the  qual- 
ity of  our  nation’s  health  care  depends  directly  on  the  quality  of  the 
medical  research  and  the  medical  education  conducted  in  our 
AMCs.  If  that  quality  is  lowered  for  the  lack  of  adequate  financial 
resources,  the  quality  of  American  medical  care  and  the  nation’s 
health  will  diminish  proportionately.  TTie  public  and  the  legislature 
need  to  understand  that  this  threat  is  both  real  and  immediate. 

Sources  of  Funding  for  Medical  Education 

Current  funding  for  UME  is  derived  from  an  array  of  sources 
and  differs  between  private  and  public  medical  schools  and 
between  medical  schools  that  are  research-intensive  and  those  that 
are  not.  In  all,  revenues  from  patient  care  activities  have  con- 
tributed significantly  to  education,  and  the  stream  of  income  from 
this  source  is  underestimated  because  AMCs  and  their  medical 
schools  have  intermingled  activities  and  the  flow  of  funds.  Disag- 
gregation of  the  principal  academic  functions — medical  education, 
research,  and  patient  care — and  financial  accounting  for  each 
function  will  involve  conducting  time-consuming,  costly,  and 
somewhat  arbitrary  audits  throughout  the  entire  institution.  The 
major  threat  to  the  funding  of  undergraduate  education  is  the  loss 
of  income  from  faculty  practice  and  major  teaching  hospitals  that 
in  the  recent  past  was  transferred  to  the  medical  school  account  as 
a dean’s  tax  and  by  other  less  direct  means.  In  a strict  accounting 
of  costs  that  do  not  involve  a transfer  of  funds,  should  the  signifi- 
cant contribution  of  residents  and  fellows  to  the  teaching  of  med- 
ical students  be  included?  Many  auditors  would  say  “yes.” 

Sources  of  funding  for  GME  have  been  federal  (see  figure  19) 
and  state  programs,  principally  Medicare,  Veterans  Affairs,  and  to 
a much  smaller  degree  Medicaid,  except  in  California.  California 
is  1 of  only  2 states  in  which  Medicaid  funding  is  not  designated 
directly  for  GME.  GME  funding  from  Medicare  has  been  reduced 
substantially  by  two  recent  developments.  First,  Medicare  limits 
direct  medical  education  (DME)  funding  to  residents  based  at  the 
principal  hospital  or  at  a facility  under  its  control.  As  GME  has 
moved  to  other  sites,  DME  funds  have  not  followed.  DME  rules  in 
this  regard  must  be  changed  in  keeping  with  these  setting  changes. 
Second,  HCFA  has  used  a formula  for  determining  the  per  capita 
premium  for  Medicare-eligible  patients  who  choose  a managed 
care  plan,  and  the  formula,  the  adjusted  average  per  capita  cost, 
includes  funding  for  GME  within  the  region.  Funds  intended  to 
cover  GME  are  retained  by  the  managed  care  organization  and  are 
therefore  lost  to  the  AMC,  even  when  patients  under  managed  care 
sponsorship  are  treated  in  AMC  facilities.  In  addition,  both  direct 
GME  ($2  billion  in  FY1996)  and  indirect  medical  education  ($4.3 
billion  in  FY1996)®  funding  is  threatened  by  the  decision  to  reduce 
Medicare  outlays,  an  effect  that  will  be  amplified  by  steep  reduc- 
tions of  payments  to  physicians  and  hospitals  for  the  care  of  the 
Medicare  population.  The  contribution  of  states  to  GME,  princi- 
pally through  Medicaid,  varies  considerably  among  the  states  in  a 
complex  pattern  described  by  Plumb  and  Henderson.’  Veterans 
Affairs  funding,  which  plays  a major  role  in  the  funding  of  facili- 
ties and  faculty  for  GME,  will  receive  substantial  reductions  in 
their  research  and  medical  care  budgets  for  1998.  This  reduction 
will  likely  have  adverse  implications  for  medical  education. 


Figure  19. — Federal  Funding  for  Health  Professions  Education 
by  Source  (in  order  of  magnitude  of  annual  expenditures) 

Medicare:  Direct  medical  education  (DME)  ($2.2  billion)  reimburses  teaching 
hospitals  for  direct  costs  of  clinical  training  for  health  professions,  mostly 
physicians.  Indirect  medical  education  (IME)  ($4.3  billion)  reimburses  teaching 
hospitals  for  indirect  costs  associated  with  operating  clinical  training  programs. 

Medicaid  (estimated  $1 .0  billion)  reimburses  direct  and  indirect  costs  of  clini- 
cal training  for  physicians  and  other  health  professionals;  varies  by  state. 
Department  of  Veterans  Affairs  (VA)  ($0.90  billion)  pays  stipends  of  residents 
training  in  VA  facilities. 

Department  of  Defense  (DoD)  ($0.30  billion)  pays  stipends  of  residents  train- 
ing in  DoD  facilities. 

HSRA  (title  VII,  title  VIII,  etc)  ($0.28  billion)  provides  program  development 
grants  to  primary  care  physician  programs  as  well  as  nursing,  allied  health, 
and  public  health  education  programs. 

Total:  $8.98  billion 


Note;  All  figures  are  for  FY1995  except  DoD  figures,  which  are  for  FY1994,  and  Medicare  figures, 
which  are  for  FY1996. 

Sources:  Medicare;  Institute  of  Medicine.  On  Implementing  a National  Graduate  Medical  Education  Trust 
Fund.  Washington,  DC:  National  Academy  Press;  1997;  Medicaid:  Plumb  and  Henderson?;  VA  and  HRSA: 
Budget  of  the  US  Government,  FY1997, 

Assuming  that  GME  funding  through  Medicare  and  Medicaid 
follows  residents  wherever  they  receive  training,  and  that  funds 
earmarked  for  GME  are  used  for  GME,  rather  than  being  included 
in  the  per  capita  formula  for  calculating  Medicare  managed  care 
premiums,  the  gap  between  the  cost  of  GME  and  available  fund- 
ing will  be  large  and  over  time  will  become  larger  as  greater  down- 
ward pressure  is  applied  on  expenditures  from  the  Medicare  fund. 
The  gap  may  be  narrowed  in  some  states  by  outlays  from  the  gen- 
eral fund,  but  in  the  short  term,  prospects  are  dim  that  state  legis- 
latures will  eliminate  the  funding  gap,  except  in  isolated  instances 
(T.M.  Henderson,  personal  communication,  1997). 

For  individual  AMCs,  the  creation  of  a virtual  partnership  with 
a large  integrated  system  is  an  option  that  has  been  successful  in  a 
few  well-known  examples.*  Such  relationships  can  involve  medical 
students,  residents,  or  both.  Nonetheless,  appropriate  and  willing 
geographic  partners  are  restricted  to  a minority  of  AMCs,  and  as  a 
large-scale  solution  to  the  funding  of  GME,  these  relationships — 
although  valuable  and  innovative — are  unlikely  to  close  the  gap. 

One  option  for  the  funding  of  GME  is  an  all-payer  pool,  and  at 
present,  such  a .scheme  is  under  construction  in  several  states.^  Basi- 
cally, in  this  scheme,  the  premium  on  every  health  policy  sold  in  the 
state  would  be  taxed.  Other  schemes  have  been  discussed,  but  the 
one  generally  considered  both  fair  and  supportable  involves  a tax  on 
health  insurance  premiums.  The  allocation  of  funds  from  such  a 
pool  could  be  based  on  a formula  that  encourages  training  of  health 
professionals  according  to  the  needs  of  the  population.  A board  or 
committee  making  such  determinations  would  likely  include  private 
citizens  as  well  as  representatives  from  academic  medicine  and 
other  health-related  fields.  Key  to  the  enactment  of  enabling  legis- 
lation for  an  all-payer  tax  are  2 factors:  (1)  an  informed  and  sup- 
portive public;  and  (2)  a legislature  that  understands  the  value  of 
medical  education,  that  is  aware  of  the  public’s  support,  and  that 
stands  convinced  of  the  threat  to  the  quality  of  medical  education 
and  therefore  the  quality  of  the  physician  workforce  in  the  state. 

A Commonwealth  Fund  Task  Force'®  has  proposed  an  “acade- 
mic health  services  trust  fund”  to  support  not  only  education  but 
also  the  research  and  patient  care  missions  of  medical  schools  and 
teaching  hospitals.  The  proposed  national  trust  fund  would  be 
financed  from  Medicare,  Medicaid,  and  private  payers,  or  from 
general  revenues.  The  report  recommends  that  the  portion  of  trust 
fund  dollars  devoted  to  GME  be  based  on  the  nation’s  physician 
workforce  needs.  A national  fund  to  support  the  missions  of  acad- 
emic medicine — research,  education,  and  patient  care  regardless 
of  ability  to  pay — would  be  an  ideal  solution  to  the  present  threat 
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faced  by  the  nation’s  AMCs,  but  in  the  short-term  and  without 
broader  public  understanding  and  support,  the  creation  of  a trust 
fund  such  as  that  proposed  by  the  Commonwealth  Fund  Task 
Force  is  likely  to  be  opposed  by  a Congress  committed  to  balanc- 
ing the  federal  budget. 

The  trust  fund  concept  was  introduced  at  the  national  level  in 
1995  (HR  2491,  the  Balanced  Budget  Act  of  1995)  and  would  have 
created  a Teaching  Hospital  and  Graduate  Medical  Education  Trust 
Fund.  A different  approach,  proposed  in  the  Medical  Education 
Trust  Fund  Act  of  1996  (SI 870)  by  Senator  Daniel  Patrick  Moyni- 
han  (D-NY),  had  it  been  enacted,  would  have  established  a trust 
fund  for  graduate  and  undergraduate  medical  education  from  3 
sources — an  assessment  on  private  sector  health  insurance  premi- 
ums, Medicare,  and  Medicaid — and  contained  separate  accounts  for 
teaching  hospitals  and  medical  schools.  This  legislation  (S21)  and 
companion  legislation  (HR881)  have  been  introduced  in  the  105th 
Congress.  The  federal  government  alone  is  in  a position  to  make  for- 
mal and  explicit  financial  support  for  medical  school  academic  pro- 
grams and  teaching  hospitals  through  contributions  to  a trust  fund 
and,  in  so  doing,  to  ensure  that  all  beneficiaries  of  the  public  goods 
created  by  AMCs  continue  to  participate  in  their  support.'' 

In  response  to  a specific  congressional  request,  the  Institute  of 
Medicine  has  made  similar  recommendations  for  implementing  a 
national  GME  Trust  Fund.  The  committee  preparing  this  report 
defined  a set  of  principles  and  recommendations  for  a new  pay- 
ment structure  that  could  support  GME  and  teaching  hospitals, 
less  restrictive  than  at  present  and  more  responsive  to  changes  in 
the  health  care  marketplace. 

In  his  testimony  before  the  Senate  Committee  on  Finance,  Ralph 
W.  Muller,  Chair-Elect  of  the  Council  of  Teaching  Hospitals  and 
Health  Systems  of  the  AAMC,  emphasized  that  major  teaching 
hospitals  depend  heavily  on  IME  and  DSH  (disproportionate  share) 
payments;  two  thirds  of  all  DSH  payments  go  to  teaching  hospitals 
because  they  so  often  care  for  severely  ill  patients  who  require  spe- 
cialized services  and  large  numbers  of  low-income  poor.  At  pres- 
ent, only  2 purchasers  of  service — Medicare  and,  in  many  states, 
Medicaid — specifically  recognize  the  additional  costs  of  teaching 
hospitals.  Given  the  budgetary  impact  of  teaching  hospitals  on  the 


ability  of  AMCs  to  fulfill  their  academic  missions,  continued  fund- 
ing from  IME  and  DSH  payments  is  critically  important.  I 

In  January  1997,  a new  organization  of  physicians  and  scien- 
tists, Citizens  for  Public  Research  and  Education  Funding, 
announced  a campaign  to  place  a 2%  tax  on  health  insurance  pre- 
miums to  help  finance  medical  teaching  and  research,  activities  j| 
that  heretofore  AMCs  subsidized  from  patient  care  revenues. 
James  E.  Muller,  president  of  this  organization,  stated  that  one  of  , 
the  important  features  of  the  problem  is  its  being  “unknown  to  the  ! 
public.”  As  described  earlier,  until  and  unless  the  public  and  its  | 
elected  representatives  understand  that  dwindling  funds  will  seri- 
ously  hamper  education  of  the  physician  workforce  and  research  ; 
on  diseases  such  as  AIDS,  cancer,  and  diabetes,  new  legislation 
proposed  for  creating  a multipayer  public-private  fund  to  support 
medical  education  and  research  holds  limited  hope  of  enactment. 
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Appendix  6 

Summary  of  Recommendations:  Education/Training 

• Make  medical  education  a professional  lifelong  continuum. 

• Educate  physicians  with  an  additional  set  of  competencies. 

• Encourage  greater  collaboration  among  health  professions 
schools  in  education,  research,  and  patient  care. 

• Expand  the  settings  for  education  and  training. 

• Set  standards  for  the  knowledge  and  skills  expected  of  med- 
ical students. 

• Develop  advanced  information  technology  collaboratively 
among  the  UC  AMCs. 

• Establish  Regent  Scholars  in  Medical  Education. 

• Determine  the  true  costs  and  current  quality  of  medical  edu- 
cation. 

• Each  AMC  should  respond  to  these  recommendations  within 
the  context  of  its  unique  history  and  needs. 

Summary  of  Recommendations:  Physician  Workforce 

• Maintain  the  current  number  of  UME  positions. 

• Enforce  the  “memorandum  of  understanding”  for  GME. 


• Make  plans  to  replace  services  for  the  poor  left  uncovered  by 
reduced  GME  positions. 

• Develop  funding  structures  for  medical  education  in  new  set- 
tings and  monitor  the  funding  of  education  in  these  settings. 

• Establish  a systemwide  task  force  to  evaluate  medical  educa- 
tion funding  and  to  develop  a strategic  plan  for  the  funding  of 
medical  education  in  the  University  of  California. 

• Recruit  more  racial  and  ethnic  minority  students. 

• Study  California’s  health  care  workforce  every  3 years  and 
make  appropriate  adjustments  in  education  and  training. 

Summary  of  Recommendations:  UC  Academic 
Medical  Centers 

• Enhance  the  responsiveness  of  AMCs  to  their  social  and  eco- 
nomic environments. 

• Examine  the  desirability  and  feasibility  of  integrated  systems 
for  patient  care,  education,  and  research. 

• Encourage  each  AMC  to  develop  and  implement  its  vision  of 
the  future  within  the  context  and  constraints  of  the  UC  system. 

• Reinvent  the  governance  and  management  of  the  AMCs  to  be 
more  responsive  to  the  economic  environment  in  health  care. 
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HOSPITALIST  - The  University  of  California,  Davis, 
Department  of  Internal  Medicine  is  recruiting  sev- 
eral full-time  Assistant/  Associate/full  Professor 
level  faculty  members  to  serve  in  our  expanding 
hospitalist  program.  Responsibilities  include  inpa- 
tient clinical  care,  teaching  of  medical  students,  res- 
idents and  fellows.  The  candidates  would  serve  at 
least  6 months  on  ward  service  and  develop  a dis- 
charge follow  up  clinic.  A history  of  clinical  teach- 
ing skills  is  required  along  with  experience  in  run- 
ning a busy  inpatient  medicine  service.  Previous 
experience  in  clinical  research  is  encouraged. 
Candidates  must  possess  an  M.D.  degree,  be  Board 
certified/eligible  in  Internal  Medicine  and  be  eligi- 
ble for  licensure  in  the  State  of  California.  Please 
forward  Curriculum  Vitae  to  Timothy  Albertson, 
M.D.,  Ph.D.,  c/o  Renee  Korte,  Department  of 
Internal  Medicine,  University  of  California,  Davis, 
RO.  Box  179002,  Sacramento,  CA  95817-9002. 
This  position  is  open  until  filled  but  no  later  than 
July  31, 1998.  The  University  of  California,  Davis  is 
an  affirmative  action/equal  opportunity  employer. 

CORRECTIONAL  MEDICINE  - The  University  of 
California,  Davis,  Department  of  Internal  Medicine 
is  recruiting  for  several  full-time 
Assistant/ Associate/full  Professor  level  faculty 
members  to  serve  in  our  expanding  Correctional 
Medicine  program.  The  candidate  would  serve  at 
various  county  correctional  clinics  run  by  the 
Department  of  Internal  Medicine.  Other  responsi- 
bilities include  outpatient  clinical  care,  teaching  of 
medical  students,  residents  and  fellows.  Additional 
clinic  work  in  the  Primary  Care  Network  is  possible 
as  is  medicine  ward  exposure.  Extensive  outpatient 
medicine  experience  is  required  and  teaching  expe- 
rience is  preferred.  Candidates  must  possess  an 
M.D.  degree,  be  Board  certified/eligible  in  Internal 
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IDAHO 


Make  One  Of  America's 
Best  Places  to  Live 
Even  Better. 

Where  You'll  Work. 

I Primary  Health,  Idaho's  largest,  fastest-growing  integrat- 
[ ed  health  care  system  whose  network  of  family  medicine 
, immediate  care  centers,  by-appointment  family  practi- 
\ tioners,  pediatricians  and  OB/GYNs  serves  beautiful 
southern  Idaho 

Where  You'll  Live. 

In  a great  place  to  raise  a family  with  quality  schools, 
incredible  outdoor  recreation  and  a rural  atmosphere 
close  to  a metropolitan  area  with  a beautiful  performing 
arts  center,  excellent  hospitals  and  professional  sports. 
What  You'll  Get. 

The  financial  backing  and  medical  resources  of  a major 
health  care  network.  A competitive  salary,  ownership 
options,  flexible  work  and  call  schedules,  professional 
growth,  full  benefits  including  medical  and  dental  and 
much  more. 

Subjnit  CV  and  questions  to: 

BECKY  NELSON 

(800)  688-5008  ext  507  • FAX  (208)  344-4262 

Physician  Recruitment 
800  Park  Boulevard,  Suite  760 
Boise,  Idaho  83712 
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Medicine  or  Emergency  Medicine  and  be  eligible 
for  licensure  in  the  State  of  California.  Please  for- 
ward Curriculum  Vitae  to  Timothy  Albertson, 
M.D.,  Ph  D.,  c/o  Renee  Korte,  Department  of 
Internal  Medicine,  University  of  California,  Davis, 
RO.  Box  179002,  Sacramento,  CA  95817-9002. 
This  position  is  open  until  filled  but  no  later  than 
July  31, 1998.  The  University  of  California,  Davis  is 
an  affirmative  action/equal  opportunity  employer. 

DIRECTOR,  CORRECTIONAL  MEDICINE  - The 

University  of  California,  Davis,  Department  of 
Internal  Medicine  is  recruiting  for  a full-time 
Assistant/Associate/full  Professor  level  faculty 
member  to  serve  as  Director  of  the  Correctional 
Medicine  Program.  This  is  an  exciting  opportunity 
to  direct  an  expanding  program.  The  candidate 
would  serve  at  various  county  correctional  clinics 
run  by  the  Department  of  Internal  Medicine. 
Other  responsibilities  include  outpatient  clinical 
care,  teaching  of  medical  students  residents  and 
fellows.  Additional  clinic  work  in  the  Primary  Care 
Network  is  possible  as  is  medicine  ward  exposure. 
Extensive  outpatient  medicine  and  teaching  expe- 
rience is  required.  Candidates  must  possess  an 
M.D.  degree,  be  Board  certified/eligible  in  Internal 
Medicine  or  Emergency  Medicine  and  be  eligible 
for  licensure  in  the  State  of  California.  Please  for- 
ward Curriculum  Vitae  to  Timothy  Albertson, 
M.D.,  Ph.D.,  c/o  Renee  Korte,  Department  of 
Internal  Medicine,  University  of  California,  Davis, 
RO.  Box  179002,  Sacramento,  CA  95817-9002. 
This  position  is  open  until  filled  but  no  later  than 
July  31 , 1998.  The  University  of  California,  Davis  is 
an  affirmative  action/equal  opportunity  employer. 

PRIMARY  CARE  INTERNIST  - The  Everett  Clinic,  a 
152  physician  multispecialty  group,  is  seeking 
BC/BE  internists  to  associate  with  20  person 
department.  New  positions  located  at  satellite  and 
main  offices.  The  main  clinic  is  25  miles  north  of 
Seattle  and  has  7 rapidly  expanding  satellite 
offices.  Opportunity  for  exceptional 
personal/professional  lifestyle.  Positions  offer 
competitive  salary  with  excellent  benefits. 
Available  now  and  fall  1998.  Send  CV  to  J.C. 
Finley,  MD,  Medical  Director,  The  Everett  Clinic, 
3901  Hoyt  Avenue,  Everett,  WA  98201 

Family  Practice  - Five  person  group  in  beautiful 
North  Lake  Tahoe,  California  is  seeking  a Board 
Certified  IM/FP  to  join  our  practice.  Enjoy  quality 
living  in  our  mountain  community!  Send  CV  to: 
Truckee  Tahoe  Medical  Group,  PO  Box  68, 
Truckee,  CA  96160. 

OREGON  AND  THE  NORTHWEST.  Urban,  sub- 
urban, rural  locations;  variety  of  practice 
arrangements;  all  specialties.  Placement  profes- 
sionals for  20  yrs.  Oberto  & Associates,  920 
Pinecrest  Terr,  Ashland,  OR  97520.  (800)  482- 
6656;  FAX  (541)  482-4951.  No  J-1  Opp. 
boberto@jeffnet.org. 

IM  or  FP  physician  for  growing  rural  Arizona  com- 
munity. Present  physician  wishes  to  retire.  Call 
Professional  Medical  Management  at  (520)  298- 
3800  or  E-Mail  to  CRACKERJACK@POL.NET. 

NEW  MEXICO  - BC/BE  GENERAL  SURGEON: 

Join  a well-established  single  specialty  group  in 
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the  Four  Corners  where  you  can  enjoy  both  the 
Rocky  Mountain  beauty  and  the  Southwest  cul- 
ture. A great  place  to  raise  a family!  Excellent 
equipment,  competitive  salary,  benefit  package, 
and  more.  Laparoscopic  and  Vascular  experience 
preferred.  Call  Karie  Wood,  800-317-3587  or 
505-564-6923,  Fax  505-564-6938. 


INTERNIST  WANTED:  Internist  to  work  in  a Clinic 
or  Hospital  Full  or  Part-time.  SEND  CV  to:  P.O.  Box 
3758,  San  Bernardino,  CA  92413.  (909)  887-6715 


INTERNISTS  FOR  ROCKY  MOUNTAIN  COM- 
MUNITY: Recreational  paradise!  Join  premier 
group  of  internists  with  1:4  call  or  better. 
Guaranteed  salary,  bonus,  benefits.  Contact:  Betsy 
Wegusen,  1-800-765-3055,  ID#:  5721WE,  Fax; 
314-726-3009,  e-mail;bwegusen@cejka.com 


Since  1979 
the 


Locum  Tenens  Network  has  been  taking  the  has- 
sles of  the  paperwork  and  overhead  out  of  practic- 
ing medicine.  Practice  near  home  or  travel  the  coun- 
try. We  will  coordinate  all  your  travel  details  and 
provide  you  with  the  best  occurrence  malpractice 
policy  available.  Explore  a partnership  with  Interim 
Physicians  and  open  new  horizons  for  your  future. 


Call  today!  (800)  333-7828 


WESTERN  STATES  OPENINGS 


Many  multispecialty  groups  and  hospitals  have 
asked  us  to  recruit  for  over  100  positions  of  various 
specialties.  Both  permanent  and  locum  tenens.  Send 
CV  to: 


Western  States  Physician  Services 
7510  No.  Trellis  Circle,  Fresno,  CA  93720 
Call  (800)  873-0786;  FAX  (800)  705-7943 
email:  weserve@lightspeed.net 
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HOW  TO  PASS  BOARD 
OF 
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Eor  first  EREE  issue  (24  pages) 
Send  $5  to  cover  post  & hand  to: 


ARORA  BOARD  REVIEW 


389  East  Mt.  Pleasant  Avenue 
Livingston,  NJ  07039 


★ 
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ENIOY  A 

SEASIDE  VACATION 
IN  SAN  DIEGO! 
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San  Diego  Academy  of  Family  Physicians' 
42nd  Annual  Postgraduate  Symposium 
"Family  Medicine  Update:  1998" 

Hotel  Del  Coronado  • Coronado,  California 
lune  19-21,  1998 


★ 

★ 

★ 


This  SDAFP  Symposium  features  a variety  of  educational 
lectures  and  specialty  workshops.  This  program  has  been 
accredited  by  the  AAFP  for  1 8 Category  1 CME  credit  hours. 
The  SDAFP  is  an  approved  provider  for  this  program  by  the 
AOA,  AAPA,  and  Boards'  of  Pharmacy  and  Registered 
Nursing. 


Many  entertaining  social  activities  have  been  planned  for 
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(Ms  Bibby);  and  Lamar,  Colorado  (Ms  Crites).  Ms  Crites  is  in  private  practice. 

COMMENTARY 

540  Medical  Marijuana 

JANE  B.  MARMOR,  MD 

From  the  Department  of  Radiation  Oncology,  Sequoia  Hospital,  Redwood  City,  California.  Dr  Marmor  is  Chair 
of  the  California  Medical  Association's  Technical  Advisory  Committee  on  Medical  Marijuana. 

544  Getting  the  Work  Done 

FAITH  T.  FITZGERALD,  MD 

From  the  Department  of  Internal  Medicine,  University  of  California,  Davis,  Medical  Center,  Sacramento,  California. 
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Continuing  Medical  Education 

ARIZONA  » CALIFORNIA,  HAWAII,  NEVADA  > COLORADO  * IDAHO  « NEW  MEXICO  * UTAH  * WASHINGTON  * WYOMING 


ARIZONA 

The  following  list  of  continuing  medical  education  programs 
in  Arizona  is  compiled  by  the  Arizona  Medical  Association.  All 
courses  listed  have  been  certified  as  meeting  the  criteria  for 
Category  I of  the  ArMA  CME  Certificate  and  the  AMA  Physi- 
cians Recognition  Award.  To  list  Category  I continuing  med- 
ical education  programs,  please  send  information  to  Arizona 
Medical  Association,  810  West  Bethany  Home  Road, 
Phoenix,  AZ  8501  3;  or  phone  (602)  246-8901 . 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  sponsoring  the  program. 


CONTACT  INFORMATION 

ArMA — Contact:  Arizona  Medical  Association,  810  W Bethany  Home  Rd.  Phoenix.  AZ 
85013.(602)246-8901. 

Mayo  Clinic-Scottsdale — Contact:  Postgraduate  Courses.  Mayo  Clinic-Scottsdale.  (602) 
301-7447. 

U of  A — Contact:  University  of  Arizona  College  of  Medicine.  Arizona  Health  Sciences 
Center,  Tucson.  AZ  85724.  (520)  626-7832:  (800)  328-5868. 


CALIFORNIA,  HAWAII,  AND  NEVADA 

This  listing  of  continuing  education  programs  in  California, 
Hawaii,  and  Nevada  is  supplied  by  the  Committee  on 
Continuing  Medical  Education  of  the  California  Medical  As- 
sociation. All  courses  and  meetings  listed  have  been 
approved  for  Category  I credit  toward  the  CMA  Certificate 
in  Continuing  Medical  Education.  To  have  accredited 
courses  listed  here,  please  send  information  at  least  two 
months  in  advance  to  Paulette  Richardson,  Continuing 
Medical  Education,  California  Medical  Association,  PO  Box 
7690,  San  Francisco  94120-7690;  or  phone  (415)  882- 
3387.  For  more  information  on  accreditation  or  certifica- 
tion, please  write  to  the  above  address. 


ALLERGY/IMMUNOLOGY 

August  6-9 — A Midsummer  Night’s  Wheeze.  California  Society  of  Allergy, 
Asthma,  and  Immunology  at  La  Costa  Resort  and  Spa,  Carlsbad. 
Thurs.-Sun.  12  hrs.  $145-$195.  Contact:  CSAAI  (714)  828-8022. 


CARDIOLOGY 

August  13-15 — Critical  Care  Cardiology.  American  College  of  Cardiology 
at  Ritz-Carlton,  San  Francisco.  Thurs.-Sat.  16.5  hrs.  Contact:  ACC,  9111 
Old  Georgetown  Rd.,  Bethesda,  MD  20814-1699,  (800)  253-1636  ext.  695. 

September  10-12 — Coronary  Interventions  1998.  Scripps  Clinic  at  Sheraton 
Grande  Torrey  Pines  Hotel,  La  Jolla.  Wed.-Sat.  28  hrs.  Contact:  Laurel 
Steigerwald,  Scripps  Clinic,  Department  of  Academic  Affairs,  403C,  10666 
N.  Toriey  Pines  Rd.,  La  JoUa,  CA  92037  (619)  554-8556. 

September  14-18 — Cardiology  Board  Review.  UCSF  at  Cathedral  Hill  Ho- 
tel, San  Francisco.  $725.  Contact:  Postgraduate  Programs,  Box  0656, 
UCSF,  San  Francisco,  CA  94143-0656. 

October  8-10 — Cardiology  Update  1998.  UCSF  at  Carmel  Valley  Ranch  Resort, 
Carmel.  Thurs.-Sat.  12  hrs.  $485-3560.  Contact;  UCSF  (415)  476-5208. 

October  31 — Update  in  Electrocardiography  and  Arrythmias.  UCSF  at 
Radisson  Miyako  Hotel,  San  Francisco.  Sat.  7.5  hrs.  $195.  Contact:  UCSF 
(415)476-5208. 


EMERGENCY  MEDICINE 

August  9-12 — Essentials  in  Emergency  Medicine  and  Urgent  Care.  Con- 
tinuing Medical  Education  Associates  at  Hotel  del  Coronado,  San  Diego. 
Sun.- Wed.  Contact:  CMEA  P.O.  Box  270469,  San  Diego,  CA  92198-2469 
or  web:  http://www.cmea.com, 

August  17-18 — High  Ri.sk  Emergency  Medicine.  American  College  of 
Emergency  Physicians  at  Marina  Beach  Marriott,  Marina  del  Rey. 
Mon.-Tues.  15  hrs.  $549.  Contact:  Center  for  Emergency  Education,  5330 
Primrose  Dr,,  Ste.  250,  Fair  Oaks,  CA  95628  (800)  65I-CEME. 

October  3-7 — National  Conference  on  Wilderness  and  Travel  Medicine. 
AmericanCollege  of  Emergency  Physicians  at  Pare  Eifty  Five  Hotel,  San 
Francisco,  CA.  25  hrs.  Credit.  Contact:  (888)  263-6338. 

October  8-10 — 17th  Annual  Advances  in  Pulmonary  and  Critical  Care. 
UCSF  at  Palace  Hotel,  San  Francisco.  Thurs.-Sat.  f7  hrs.  $495.  Contact: 
UCSF  (415)476-5208. 

October  19-20 — Trauma  Uncensored:  1998.  UC  Davis  at  Hyatt  Regency, 
Sacramento.  Mon.-Tue.  Contact:  (916)  734-5390. 

October  19-23 — Emergency  Medicine  Symposium  I.  UCSD  at  La  Jolla  Mar- 
riott, San  Diego.  Mon.-Fri.  32  hrs.  $495.  Contact:  OCME  (619)  534-3940. 

October  26-30 — 27th  Annual  Topics  in  Emergency  Medicine.  UCSF  at 
Radisson  Miyako  Hotel,  San  Francisco.  Mon.-Fri.  32  hrs.  $675.  Contact: 
UCSF  (415)476-5208. 

November  9-13 — Emergency  Symposium  III.  UCSD  at  La  Jolla  Marriott, 
San  Diego.  Mon.-Fri.  32  hrs.  Contact:  OCME  (619)  534-3940. 

December  14-18 — Emergency  Symposium  II.  UCSD  at  La  Jolla  Marriott, 
San  Diego.  Mon.-Fri.  32  hrs.  Contact:  OCME  (619)  534-3940. 


FAMILY  PRACTICE/PRIMARY  CARE 

June  5 — 12th  Annual  AIDS  Conference.  California  Academy  of  Family  Prac- 
titioners at  Mills  College,  Oakland.  Fri.  7 hrs.  Contact:  Caroline  Carey, 
CME  Coordinator.  (510)  204-3884, 

June  14-19 — 21st  Annual  Fingers  to  the  Toes  Primary  Care  Orthopedics. 
UC  Davis  at  Stanford  Sierra  Camp,  Fallen  Leaf  Lake.  Sun.-Fri.  26  hrs. 
$495.  Contact:  UCD  (916)  734-5490. 

June  18-19 — Controversies  in  Women’s  Health.  Topics  in  Primary  Care. 
UCLA  at  Sheraton  Universal  Hotel,  Universal  City,  Thurs.-Fri.  1 1 .5  hrs. 
$300.  Contact:  UCLA  (310)  794-2620. 

July  1-5 — The  Orlando  Primary  Care  Review  Course.  Sponsored  by  Con- 
tinuing Medical  Education  Associates.  Buena  Vista  Palace,  Orlando,  FT,. 
Wed.-Sun.  30  hrs.  Credit:  AMA,  AOA,  AAFP.  $750.  Contact:  Victoria 
Gonzales,  PO  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619) 
674-5200. 

July  6-9 — Family  Practice  Board  Review  Course.  Fairmont  Hotel,  San 
Francisco.  25  te.  $475  ($525  if  postmarked  after  May  25).  Contact:  Pro- 
gram Coordinator,  Dept,  of  Family  and  Community  Medicine,  UCSF 
School  of  Medicine,  500  Parnassus  Ave.,  MU-3E,  San  Francisco  94143- 
0900.  (415)476-5250. 

July  15-17 — 17th  Annual  Conference  on  Child  Abuse  and  Neglect.  UC 
Davis  at  Radisson  Hotel,  Sacramento.  Wed.-Fri.  $175.  Contact:  Office  of 
CME  UCD  (916)  734-5390. 

July  23-27 — Masters  of  Medicine.  Sponsored  by  Continuing  Medical  Educa- 
tion Associates.  Marriott  Marquis,  New  York,  NY.  Thurs.-Mon.  30  hrs. 
Credit:  AMA,  AOA,  AAIT*.  $795.  Contact:  Victoria  Gonzales,  PO  Box 
270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

August  6-9 — Cardiology  in  Primary  Care.  Sponsored  by  Continuing  Med- 
ical Education  Associates.  Hotel  del  Coronado,  San  Diego,  CA. 
Mon.-Thurs.  20  hrs.  Credit:  AMA,  AOA,  AAP,  AAIT’.  $575.  Contact:  Vic- 
toria Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198.  (8(X))  993-2632  or 
(619)674-5200. 

August  9-12 — Essentials  in  Emergency  Medicine  and  Urgent  Care.  Spon- 
sored by  Continuing  Medical  Education  Associates.  Hotel  del  Coronado, 
San  Diego,  CA.  Thurs.-Sun.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $575. 
Contact:  Victoria  Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198.  (8(XJ) 
993-2632  or  (619)  674-5200. 

August  9-12 — Essentials  in  Emergency  Medicine  and  Urgent  Care.  Spon- 
sored by  Continuing  Medical  Education  Associates.  Hotel  del  Coronado, 
San  Diego,  CA.  Thurs.-Sun.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $575. 
Contact;  Victoria  Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 

October  14-16 — 13th  Annual  Primary  Care  Medicine:  Principles  and 
Practice.  UCSF  at  Cathedral  Hill  Hotel,  San  Francisco.  Wed.-Fri.  20  hrs. 
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$550.  Contact:  Postgraduate  Programs.  Box  0656,  UCSF,  San  Francisco, 
CA  94143-0656.  (415)476-5208. 

October  22-26 — Masters  of  Medicine.  Sponsored  by  Continuing  Medical  Ed- 
ucation Associates.  Marriott  Marquis,  New  York,  NY.  Thurs.-Mon.  30  hrs. 
Credit:  AMA,  AOA.  AAFP.  $795.  Contact:  Victoria  Gonzales,  PO  Box 
270469.  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 

December  3-4 — Controversies  in  Women’s  Health.  UCSF  at  Cathedral  Hill 
Hotel.  San  Francisco.  Thurs.-Fri.  13  hrs.  Credit.  $370.  Contact:  UCSF 
(415)476-5208. 


GERIATRICS 

November  8-1 1 — Geriatrics  Update  1998.  Sponsored  by  Continuing  Medical 
Education  Associates.  Loews  Coronado  Bay  Resort.  San  Diego,  CA. 
Sun.-Wed,  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $525.  Contact;  Victoria  Gonza- 
les, PO  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or  (619)  674-5200. 


IMMUNIZATION 

June  4 — Adult  Immunization:  Technical  Issues.  Center  for  Disease  Control  at 
satellite  dish  down  sites.  Thurs.  6:00am  and  9:00am.  Credit  2 hours.  Call  for  lo- 
cations: (619)594-3348. 

INFECTIOUS  DISEASE 

November  5-8 — Advances  in  Infectious  Disease.  Sponsored  by  Continuing 
Medical  Education  Associates.  Loews  Coronado  Bay  Resort,  San  Diego, 
CA.  Thurs.-Sun.  20  hrs.  Credit:  AMA,  AOA,  AAFP.  $525.  Contact:  Victo- 
ria Gonzales,  PO  Box  270469,  San  Diego,  CA  92198.  (800)  993-2632  or 
(619)  674-5200:  http://www.cmea.com 

December  2-6 — Internal  Medicine-  1998  Fall  Program.  Sponsored  by  Con- 
tinuing Medical  Education  Associates.  Boca  Raton  Resort  and  Club,  Boca 
Raton,  FL.  Wed.-Tues.  30  hrs.  Credit:  AMA,  AOA,  AAP,  AAFP.  $750. 
Contact:  Victoria  Gonzales,  PO  Box  270469,  San  Diego,  CA  92198.  (800) 
993-2632  or  (619)  674-5200. 

December  9 — AIDS-Associated  Malignancies:  Biology  and  Clinical  Manage- 
ment UCSF  at  Palace  Hotel,  San  Francisco.  Wed.  Credit  4.5  hours.  $135.  Con- 
tact: UCSF  (415)476-5208. 

December  10-12 — Clinical  Care  of  the  AIDS  Pateient.  UCSF  at  Palace  Hotel, 
San  Francisco.  Thurs-Sat.  Credit  24  hours.  $455.  Contact;  UCSF  (415)  476- 
5208. 


INTERNAL  MEDICINE 

October  9-13 — Internal  Medicine  - 1998  Fall  Program.  Sponsored  by  Con- 
tinuing Medical  Education  Associates.  Loews  Coronado  Bay  Resort,  San 
Diego,  CA.  Fri.-Tues.  30  hrs.  Credit:  AMA,  AOA,  AAP,  AAFP.  $750.  Con- 
tact: Victoria  Gonzales,  P.O.  Box  270469,  San  Diego,  CA  92198-2469. 
(800)  993-2632  or  (619)  674-5200.  http//www.cmea.com. 


MANAGED  CARE 

September  10-12 — Management  of  the  Hospitalized  Patient  in  the  Man- 
aged Care  Era.  UCSF  at  Palace  Hotel,  San  Francisco.  20  hrs.  $475.  Con- 
tact: UCSF  (415)  476-5208. 


NEPHROLOGY 

October  2-8 — 13th  Comprehensive  Nephrology  Review  Course.  UCLA  at 
Beverly  Hilton  Hotel,  Beverly  Hills.  Fri-Thurs.  44.5  hrs.  $800.  Contact: 
UCLA  (310)  794-2620. 


KEY  TO  ABBREVIATIONS 

DREW:  Charles  R.  Drew  Postgraduate  Medical  School.  Office  of  Continuing 

Medical  Education,  (213)  563-4800. 

LLU:  Loma  Linda  University,  Continuing  Medical  Education  Programs, 

(909)  824-4963. 

STAN:  Stanford  University,  Postgraduate  Education,  (415)  723-5594. 

UCD:  University  of  California,  Davis,  Office  of  Continuing  Medical 

Education,  (916)  734-5390. 

UCl:  University  of  California.  Irvine.  Memorial/UCI  Center  for  Health 

Education,  (714)  824-5926. 

UCLA:  University  of  California,  Los  Angeles,  Continuing  Education  in 

Medicine  and  Health  Sciences,  (310)  794-2620. 

UCSD:  University  of  California,  San  Diego,  Office  of  Continuing  Medical 

Education,  (619)  534-3940. 

UCSF:  University  of  California,  San  Francisco,  Extended  Programs  in  Medical 

Education,  (415)476-4251. 

USC:  University  of  Southern  California.  Postgraduate  Division, 

(800)  USC-1119. 


OB/GYN 

October  23-27 — OB/GYN  Review.  Red  Lion  Hotel,  Glendale.  $675. 
Sat.-Tues.  38  hrs.  Contact:  USC  School  of  Medicine,  Postgraduate  Divi- 
sion, 1975  Zonal  Ave.,  KAM  307,  Los  Angeles,  CA  90033-1039;  Phone 
(213)  342-2555  or  (800)  USC-1119;  Fax  (213)  342-2152  or  (888)  665- 
8650;  email  usccme@hsc.usc.edu. 


OCCUPATIONAL  & ENVIRONMENTAL 

August  6-7 — Occupational  and  Environmental  Toxicology  for  the  Health 
& Safety  Professional.  University  Health  Services  at  Claremont  Resort  & 
Spa,  Oakland.  Thurs.-Fri.  12.5  hrs.  $742-$950.  Contact:  Center  for  Occu- 
pational&  Environmental  Health,  University  of  California,  Berkeley,  Rich- 
mond Field  Station,  1301  S 46th  St,  Bldg  102,  Richmond,  CA  948()4  (510) 
231-5645. 

August  6-7 — Synthesizing  Office  Workstation  Ergonomics:  Putting  it  all 
Together.  University  Health  Services  at  Claremont  Resort  & Spa,  Oak- 
land. Thurs.-Fri.  14  hrs.  $742-$950.  Contact:  Center  for  Occupational& 
Environmental  Health,  University  of  California,  Berkeley,  Richmond  Field 
Station,  1301  S 46th  St,  Bldg  102,  Richmond,  CA  94804  (510)  231-5645. 

October  5-9 — Occupational  and  Environmental  Medicine  I.  UCSF  at 
Radisson  Miyako  Hotel,  San  Francisco.  Mon.-Fri.  40  hrs.  $725.  Contact: 
Postgraduate  Programs,  Box  0656,  UCSF,  San  Francisco,  CA  94143-0656. 
(415)476-5208. 


ONCOLOGY 

September  11-12 — 4th  Annual  Cancer  Research  Program.  UC  Davis  at  Can- 
cer Center  Auditorium,  Sacramento.  Fri.-Sat.  Contact:  UCD  (916)  734- 
5390. 

September  24—26 — 22nd  Annual  Physicians  Cancer  Symposium.  Scripps- 
Health  at  Sheraton  San  Diego  Hotel  & Marina.  Thurs.-Sat.  16.5  hrs. 
$425-$450.  Contact:  Stevens  Cancer  Center,  Scripps  Memorial  Hospital, 

9888  Genesee  Ave.,  La  Jolla,  CA  92037.  Tuthanne  Crawford  (619)  626- 
6794. 

PEDIATRICS 

September  18-19 — California  Society  of  Pediatric  Cardiology.  UC  Davis  at 
Seascape  Resort,  Aptos.  Fri.-Sat.  Contact:  UCD  (916)  734-5390. 

RADIOLOGY 

October  3-4 — Ultrasound  Update:  1998.  UC  Davis  at  Doubletree  Hotel, 
Sacramento.  Sat.-Sun.  Contact:  (916)  734-5390.  ( 

RHEUMATOLOGY  ' 

September  10-12 — Rheumatology  Board  Review.  UCSF  at  Radisson  Miyako 
Hotel,  San  Francisco.  Thurs.-Sat.  20  hrs.  $225.  Contact:  UCSF  (415)  476- 
5208. 


SURGERY  I 

June  25-27 — San  Francisco  Paranasal  Sinus  Update  - 1998.  UCSF  at  Ritz-  ( 
Carlton  Hotel,  San  Francisco.  Thurs.-Sat.  $250-$350.  Contact:  University  [ 
of  California,  Office  of  CME,  MCB-630,  Box  0742,  San  Francisco,  CA  ■ 
94143-0742.  (415)  476-4251.  J 

September  11-12 — 4th  Annual  Surgical  Review  Course.  UC  Davis  at  Fair- 
field.  Fri.-Sat.  Contact:  (916)  734-5390.  ‘ 

September  18 — 4th  Annual  Surgical  Review.  UC  Davis  at  TAFT,  Fairfield. 

Fri.  Contact:  (916)  734-7203. 


GENERAL/MULTIDISCIPLINARY 

September  3-6 — Growth  Hormone  Research  Society.  UCSF  at  Marriott  Ho- 
tel, San  Francisco.  Thurs.-Sun.  Contact:  (415)  476-5808. 

October  26-28 — Telemedicine  FV.  UC  Davis  at  Hilton  Hotel,  Anaheim. 
Mon.-Wed.  Contact:  (916)  734-5390. 
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LOSS  PREVENTION 

July  22 — Preventing  Medication-Related  Malpractice  Claims.  Medical  In- 
surance Exchange  of  California.  San  Francisco  Medical  Society.  2 hrs.  Free 
or  $40  to  non  members.  Contact:  David  Carp  (800)  227-4527. 

August  4 — A Quality  Improvement  Program  to  Protect  Your  Medical  Practice. 
Medical  Insurance  Exchange  of  California,  at  Newark-Fremont  Hilton  Hotel. 
Ides.  2 hrs.  Free  or  $40  to  non  members.  Contact:  David  Carp  (800)  227^527. 

August  18 — A Quality  Improvement  Program  to  Protect  Your  Medical 
Practice.  Medical  Insurance  Exchange  of  California,  at  Embassy  Suites  Ho- 
tel Walnut  Creek.  Tues.  2 hrs.  Free  or  $40  to  non  members.  Contact:  David 
Carp  (800)  227-4527. 

September  9 — A Quality  Improvement  Program  to  Protect  Your  Medical 
Practice.  Medical  Insurance  Exchange  of  California,  at  Corte  Madera  Best 
Western  Hotel,  Corte  Madera.  Wed.  2 hrs.  Free  or  $40  to  non  members.  Con- 
tact: David  Carp  (800)  227-4527. 

October  13 — Preventing  “Failure  to  Diagnose”  Malpractice  Claims.  Med- 
ical Insurance  Exchange  of  California,  at  Doubletree  Hotel,  Redding.  Tues. 
Free  or  $40  to  non  members.  Contact:  David  Carp  (800)  227-4527. 

October  20 — A Quality  Improvement  Program  to  Protect  Your  Medical 
Practice.  Medical  Insurance  Exchange  of  California,  at  Holiday  Inn  Select, 
Fairfield.  Tues  2 hrs.  Free  or  $40  to  non  members.  Contact:  David  Carp 
(800)  227-4527. 

November  3 — Medical  Records  Documentation  for  Patient  Safety  and 
Physician  Defensibility.  Medical  Insurance  Exchange  of  California,  at 
Santa  Ee  Bar  and  Grill,  Berkeley,  Tues,  Free  or  $40  to  non  members.  Con- 
tact: David  Carp  (800)  227-4527. 

November  10 — Preventing  “Failure  to  Diagnose”  Malpractice  Claims. 
Medical  Insurance  Exchange  of  California,  at  San  Francisco  Medical  Soci- 
ety. Wed.  Free  or  $40  to  non  members.  Contact:  David  Carp  (800)  227-4527. 

November  11 — Medical  Records  Documentation  for  Patient  Safety  and 
Physician  Defensibility.  Medical  Insurance  Exchange  of  California,  at  Em- 
bassy Suites  Hotel,  Walnut  Creek.  Wed.  Free  or  $40  for  non  members.  Con- 
tact: David  Carp  (800)  227-4527. 

LEARNING  SPANISH 

July  31 -August  3(Los  Angeles);  August  28-31  (San  Diego);  September  18-21 
(Los  Angeles);  October  2-5(San  Diego);  October  23-26(Los  Angeles) — 
Conversation  in  Spanish.  Maricopa  Health  System.  36  hrs.  $695.  Contact: 
Rios  Associates  (520)  881-3295;  (619)  218-4875;  Fax  (520)  325^258. 


HOME  STUDY/SELF  ASSESSMENT 

California  Physicians’  Legal  Handbook  Series.  California  Medical  Association. 
Contact;  ck^i,  PO  Box  7690,  San  Francisco  94120-7690.  (800)  882-1262. 

Breast  Cancer,  Early  Detection  and  Control.  Texas  Medical  Association.  CD 
ROM.  $70.  2 hrs.  Contact;  Texas  Medical  Association,  (800)  880-1300; 
http://www.texmed.org/health_scienceAis_poep.html 


COLORADO 

This  listing  of  continuing  medical  education  programs  in 
Colorado  is  compiled  by  the  Denver  Medical  Society.  To  list 
CME  programs  here,  please  send  information  at  least  two 
months  in  advance  to:  Mr  Robert  L.  Kennedy,  Denver  Med- 
ical Society,  1850  Williams  Street,  Denver,  CO  80218;  or 
telephone  (303)  377-1850. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


Tuesday  Noon  Conferences — Various  Topics  in  Medicine.  Lutheran  Medical 
Center,  Wheat  Ridge.  Contact:  Jean  A.  Kline,  (303)  425-2951. 

First  Wednesday  of  Each  Month — Various  Topics  in  Neurology.  Colorado 
Society  of  Clinical  Neurologists.  Contact:  Colorado  Society  of  Neurolo- 
gists, (303)  449-3566. 

1 Second  Wednesday  of  Each  Month — Cardiovascular  Education  Series.  St 
Anthony  Hospital  at  St  Anthony  Hospital,  Denver.  Contact:  Rose  Powell, 


CONTACT  INFORMATION 

U of  Colo — Contact:  University  of  Colorado  Health  Sciences  Center,  School  of  Medicine, 
Office  of  Continuing  Medical  Education.  4200  E 9th  Ave,  Denver  80262.  (303)  372-9050 
or  (800)  882-9153;  FAX  (303)  372-9065. 


IDAHO 

The  listing  of  continuing  medical  education  programs  in 
Idaho  is  compiled  by  the  Ada  County  Medical  Society.  To 
list  CME  programs  here,  please  send  information  at  least 
two  months  in  advance  to:  Ada  County  Medical  Society, 
Inc.  305  W.  Jefferson,  PO  Box  2668,  Boise,  Idaho  83701. 
(208)  336-2930. 

Brochures,  course  information,  and  registration  forms  are 
available  from  the  contact  person  or  organization. 


NEW  MEXICO 

Information,  requests  for  accreditation,  and  items  to  be  listed 
should  be  sent  to  the  chair  of  the  CME  Committee,  New  Mex- 
ico Medical  Society,  7770  Jefferson,  Suite  400,  Albuquerque, 
NM  87109,  at  least  two  months  in  advance.  For  information 
on  CME  accreditation  or  on  the  CME  requirements  of  the 
New  Mexico  Board  of  Medical  Examiners,  please  write  to  the 
above  address  or  call  (505)  828-0237. 

NOTE:  Course  information  in  the  following  listing  is  subject 
to  change  on  occasion.  Check  with  the  sponsoring 
institution  for  current  details. 


July  30-August  2 — Imaging  in  Santa  Fe.  La  Fonda  Hotel,  Santa  Fe,  New 
Mexico.  Credit  20  hrs.  AMA.  $695,  Contact:  Ryals  & Associates,  Inc.,  PO 
Box  1925,  Roswell,  GA,  30077-1925;  (770)641-9773;  fax  (770)552-9859; 
email:  webmastet@ryalsmeet.com. 

August  3-6 — Point-Counterpoint:  Breast  Imaging  in  Transition.  Eldorado 
Hotel,  Santa  Fe,  New  Mexico,  Credit  Approx.  26  hrs.AMA.  $650.  Contact: 
Ryals  & Associates,  Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925; 
(770)641-9773;  fax  (770)552-9859;  email;  webmaster@ryalsmeet.com. 

October  12-15 — Neuroradiology  for  the  Practicing  Radiologists-The 
Robert  Jahnke  Memorial  Course.  Hotel  Loretto,  Santa  Fe,  New  Mexico. 
Approx.  20  hrs.AMA.  $695.  Contact:  Ryals  & Associates,  Inc.,  PO  Box 
1925,  Roswell,  GA,  30077-1925;  (770)641-9773;  fax  (770)552-9859; 
email:  webmaster@ryalsmeet.com. 

Every  First  and  Third  Tuesday — Building  and  Implementing  Clinical  Prac- 
tice Guidelines  at  the  Point  of  Care.  Contact;  Thomas  A.  Naegele,  DO, 
(505)  275-7267. 

Satellite  Courses 

Contact:  Joe  Treat  or  Jim  Cato,  Immunization  Program,  (505)  827-2366 


CONTACT  INFORMATION 

UNM  SOM — University  of  New  Mexico  School  of  Medicine.  Office  of  CME.  PO  Box 
713,  Albuquerque  87131,  (505)  277-3942. 


UTAH 

This  listing  of  continuing  medical  education  courses  in  Utah 
is  compiled  and  edited  by  the  CME  office  of  the  Utah  Med- 
ical Association.  All  courses  listed  have  been  certified  by 
CME  accredited  institutions  as  meeting  the  criteria  for  Cat- 
egory 1 of  the  Physician's  Recognition  Award  of  the  Ameri- 
can Medical  Association.  Accredited  institutions  wishing  to 
list  AMA  Category  1 CME  courses  here  should  send  infor- 
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mation  at  least  two  months  in  advance  to  the  Office  of  Con- 
tinuing Medical  Education,  540  East  Fifth  South,  Salt  Lake 
City,  UT  84102;  or  phone  (801)  355-7477.  For  information 
on  CME  accreditation,  please  write  the  CME  office  at  the 
above  address. 

NOTE:  Course  information  in  the  following  listing  is  subject  to 
change  on  occasion.  Check  with  the  sponsoring  institution. 


July  11-18 — Update  in  Clinical  Immunology,  Microbiology,  and  Infectious 
Diseases.  Snow  King  Resort  at  Jackson  Hole.  Wyoming.  25  hrs  Credit  AMA. 
Contact:  (801)  581-8664;  fax  (801)  581-3647;  email 

Rosalie.Lammletgthsc.utah.edu. 

July  12-18 — Summer  Meeting  on  Neuroradiology  and  Musculoskeletal 
Imaging.  Bishops  Lodge,  Santa  Fe,  New  Mexico.  Credit  30  hours  AMA. 
Contact;  (801)  581-8664;  fax  (801)  581-3647;  email: 

Rosalie.Lammle@hsc.edu. 

August  19-21 — Clinical  Computing  for  Integrated  Health  Care  Networks. 
Yarrow  Hotel  and  Conference  Center,  Park  City.  Credit  21  hours  AMA.  Con- 
tact: (801)  581-8664;  fax  (801)  581-3647;  email:  Rosalie.  Lammle@hsc.edu. 

August  19-22 — Seminars  in  Clinical  Computing:  Update  1998.  Park  City.  19 
hrs.  Credit:  AMA,  AAFP,  nursing  CEU.  Contact:  University  of  Utah  Office 
of  CME,  50  N.  Medical  Dr.,  Salt  Lake  City,  UT  84132.  (801)  581-8664;  fax 
(801)  581-3647;  email:  Rosalie.Lammle@hsc.utah.edu. 

September  11 — Ophthalmology-Clinical  Faculty  Day.  John  Moran  Eye  Cen- 
ter, Salt  Lake  (I!ity.  7 hrs.  Credit  AMA.  Contact:  (801)  581-8664;  fax  (801) 
581-3647;  email:  RosEJie.Lammle@hsc.utah.edu. 

September  17-20 — Innovative  Techniques  in  Plastic  Surgery.  Wort  Hotel, 
Jackson,  Wyoming.  16  hrs.  Credit  AMA.  Contact:  (801)  581-8664;  fax  (801) 
581-3647;  email:  Rosalie.Lammle@hsc.utah.edu. 

September  29-October  3 — International  Workshop  on  Magnetic  Resonance 
Angiography.  Prospector  Square  Hotel  and  Conference  Center,  Park  City. 
Not  designated  Category  1.  Contact;  (801)  581-8664;  fax  (801)  581-3647; 
email:  Rosalie.Lammle@hsc.utah.edu. 

October  2-3 — Western  Intermountain  Neurological  Organization.  University 
Park  Hotel,  Salt  Lake  City.  12  hrs.  Credit  AMA.  Contact:  (801)  581-8664; 
fax  (801)  581-3647;  email:  Rosalie.Lammle@hsc.utah.edu. 

October  9-11 — Intensive  Interactive  Head  and  Neck  Imaging  Course.  Uni- 
versity Park  Hotel,  Salt  Lake  City.  23  hrs.  Credit  AMA  PRA.October  6-8, 
Preconference  mini-fellowship  (limited  to  course  attendees),  University  of 
Utah  School  of  Medicine,  Department  of  Radiology,  Contact:  (801)  581- 
8664;  fax  (801)  581-3647;  email:  Rosalie.Lammle@hsc.utah.edu. 


MEDICAL  GRAND  ROUNDS 

Weekly — Grand  Rounds  in  Internal  Medicine,  Psychiatry,  OB/GYN,  and 
Pediatrics.  Contact:  UUSM. 

Weekly — Pediatric  Grand  Rounds.  Contact:  PCMC. 


WASHINGTON 

The  listing  of  continuing  medical  education  programs  in 
Washington  state  is  compiled  by  the  Washington  State  Med- 
ical Association.  To  list  Category  1 programs  here,  please 
send  information  at  least  two  months  in  advance  to  Contin- 
uing Medical  Education,  Washington  State  Medical  Associa- 
tion, 2033  Sixth  Avenue,  Suite  1100,  Seattle,  WA  98121;  or 
phone  (206)  441  -9762  or  (800)  552-061 2. 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course  or 
in  the  list  of  course  sponsors  and  contact  information. 


July  10-12 — 3rd  Annual  Laser  and  Facial  Plastic  Surgery  Symposium  With 
Live  Surgery  Observation.  Presented  by  Wayne  F.  Larrabee,  Jr,  MD. 
Swedish  Medical  Center,  Glaser  Auditorium,  Seattle.  17  hrs.  Contact:  (206) 
386-2755. 


COURSE  SPONSORS  AND  CONTACT  INFORMATION 

CME  HARBORVIEW — Contact:  Gayle  Splaler,  Cytology  Continuing  Education.  Dept,  of 
Pathology,  Harborview  Medical  Center.  32.5  Ninth  Ave,  Seattle,  WA  98104.  (206)  223-5953. 

PCMS  CME — Contact:  Executive  Director,  College  of  Medical  Education,  705  S Ninth,  No. 
203,  Tacoma.  WA  98405.  (206)  627-7137. 

UAV  (UNIVERSITY  OF  WASHINGTON)— Contact:  UAV  School  of  Medicine,  Div.  of 
CME.  SC-50.  Seattle.  WA  98195.  (206)  543-1050. 

VMMC  (VIRGINIA  MASON  MEDICAL  CENTER)— Contact:  Linda  Orgel,  Division  of 
Continuing  Medical  Education.  Virginia  Mason  Medical  Center,  PO  Box  900.  Seattle.  WA 
98111.(206)340-2058. 

WSMA — Washington  State  Medical  Association,  Continuing  Medical  Education,  2033  Sixth 
Ave,  Ste  1 1 00.  Seattle.  WA  98 1 2 1.  ( 206)  44 1 -9762. 


OTHER  CME  OPPORTUNITIES 

Brochures  and  registration  forms  are  available  from  the  con- 
tact person  or  organization  listed  at  the  end  of  each  course  or 
in  the  list  of  course  sponsors  and  contact  information. 


AMERICAN  ASSOCIATION  FOR  THE  STUDY  OE  HEADACHE.  June 
26-28,  1998 — Fortieth  Annual  Scientific  Meeting  of  The  American 
Association  for  the  Study  of  Headache.  Sheraton  Palace,  San  Francisco. 
Contact:  (609)  845-1720. 

AMERICAN  ASSOCIATION  FOR  THE  STUDY  OF  HEADACHE,  November 
6-8,  1998 — Scottsdale  Headache  Symposium.  Scottsdale  at  Marriott’s 
Camelback  Inn  Resort  & Spa.  Contact:  (609)  845-1720. 

The  Atopy  Syndrome  in  the  Third  Millenium.  October  2-3,  1998,  Zurich, 
Switzerland,  on  the  occasion  of  the  50th  anniversary  of  the  allergy  unit  at  the 
Dept  of  Dermatology,  University  Hospital,  Zurich,  and  in  collaboration  with 
the  European  Academy  of  Allergology  and  Clinical  Immunology.  Contact; 
Prof,  Dr.  B.  Wiithrich,  Zurich,  41-1-255-3079,  fax  41-1-255-4431. 

Breast  Imaging  Today  and  Tomorrow.  November  2-5,  1998.  The  Ritz-Carlton 
Resort  Hotel,  Naples  Florida.  Credit  26  hrs.  AMA.  $650.  Contact:  Ryals  & 
Associates,  Inc.,  PO  Box  1925.  Roswell,  GA,  30077-1925;  (770)641-9773; 
fax  (770)552-9859;  email:  webmaster@ryalsmeet.com. 

Internal  Derangements  of  Joints  October  9-11,  1998.  The  Westin  River  North, 
Chicago,  Illinois.  Credit  19  hrs.  AMA.  $695.  Contact:  Ryals  & Associates, 
Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925;  (770)641-9773;  fax 
(770)552-9859;  email:  webmastei@ryalsmeet.com. 

THE  INTERNATIONAL  SKELETAL  SOCIETY-  September  9-12,  1998— 
25th  Annual  Refresher  Course:  Diagnosis  & Management  of  Muscu- 
loskeletal Disorders.  Jury’s  Hotel,  Dublin,  Ireland.  Credit  25  hrs.  AMA. 
Contact:  Ryals  & Associates,  Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925; 
(770)641-9773;  fax  (770)552-9859;  email:  webmaster@ryalsmeet.com. 

Mt.  Sanai  1998  Body  Imaging  Update.  October  10-13,  1998.  The  Plaza  Hotel, 
New  York,  NY.  Credit  22.5  hrs.  AMA.  $695.  Contact:  Ryals  & Associates, 
Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925;  (770)641-9773;  fax 
(770)552-9859;  email:  webmaster@ryalsmeet.com. 

Musculoskeletal  MR.  October  22-25,  1998.  The  Westin  Resort  Hotel,  Hilton 
Head,  South  Carolina.  Credit  18  hrs.  AMA.  $650.  Contact:  Ryals  & Associ- 
ates, Inc.,  PO  Box  1925,  Roswell,  GA,  30077-1925;  (770)641-9773;  fax 
(770)552-9859;  email:  webmaster@ryalsmeet.com. 

NOTICE 

State  Associations  should  send  their  CME  listings  for  publication  to: 

Allison  Spearman,  Managing  Editor 
Western  Journal  of  Medicine 
1224  W Main  St,  Ste  200 
Charlottesville,  VA  22903-2858 

(804)  979-8034  • Fax  (804)  979-4025  • wjm@cjp.com 


SEFTEMBEK  11-13, 1998 

SECOND  ANNUAL  LEADERSHIP  ACADEMY 

La  Quinta  Club  & Resort,  La  Quinta  California 


iL 

Creating  the  Future 
of  Health  Care 

Current  & Future  Trends  in  Health  Care  Delivery 

Medical  Practice  Options  in  Today’s  Changing 

Health  Care  Environment 

Patient  Advocacy  and  Medical  Ethics 


CONTINUING  MEDICAL  EDUCATION 

The  California  Medical  Association  is  accredited  by  the 
Accreditation  Council  for  Continuing  Medical  Education 
(ACCME)  to  sponsor  continuing  medical  education  for 
physicians.  The  California  Medical  Association  designated 
this  continuing  medical  education  activity  for  14.75  credit 
hours,  which  may  be  applied  toward  the  CMA  Certification 
in  Continuing  Medical  Education  and  the  AMA  Physician’s 
Recognition  Award.  At  the  conclusion  of  this  conference, 
participants  will  understand  physicians’  changing  roles, 
demonstrate  leadership  skills,  understand  current  issues 
related  to  managed  care,  be  familiar  with  available  practice 
options,  and  be  able  to  articulate  key  medical  ethics 

and  issues. 


INFORMATION  & REGISTRATION 

For  tuition,  scholarship,  and  lodging  information,  please  call 
800/795-2262.  You  can  also  register  on-line  at  CMAnet: 

www.cmanet.org 


SPEAKERS; 

Michael  Cantwell,  M.D. 

Barbara  Decker 
Roger  Eng,  M.D. 

Mary  Elina  Ferris,  M.D. 

Craig  Fitzgerald 
Faith  Fitzgerald,  M.D. 

Terry  Fotre  D.O. 

Emily  Friedman 
Robert  Freidman 
Ann  Geyer 

Robert  Goldberg,  M.D. 

Peter  Grant,  J.D. 

FI.  Rex  Greene,  M.D. 

Kathryn  Gundling,  M.D. 

Catherine  Hanson,  J.D. 

Tom  Hodapp 
Patric  Hooper 
David  Hoskinson 
Ellen  Hughes,  M.D. 

David  A.  Ingrum,  M.D. 

Bill  Jessee,  M.D. 

Paul  Keckley 
Regina  Levison 
Jack  Lewin,  M.D. 

Mike  Long 

Robert  Margolis,  M.D. 

Jeremy  N.  Miller,  J.D. 

Nancy-Ann  Min  DeParle 
Jeffery  Newman,  M.D.  M.P.H. 

Dennis  O’Leary,  M.D. 

John-Henry  Pfifferling,  Ph.D. 

Liz  Quinn,  M.D. 

Robert  Reid,  M.D. 

Susan  Reynolds,  M.D. 

Jamie  Robinson,  Ph.D. 

Noah  Rosenberg,  J.D. 

Steven  Rosenblatt,  M.D. 

Surgeon  General  David  Satcher,  M.D.  (Invited) 
Cary  Sennett,  M.D.,  Ph.D. 

Allan  Siefkin,  M.D. 

Joseph  Silva,  M.D. 

Jill  Silverman,  M.S.P.H. 

Mark  Smith,  M.D.,  M.B.A. 

Philip  Wagner,  M.D. 

Representative  Bill  Thomas  (Invited) 

Steve  Thompson 
Arnoldo  Torres 
Reed  Tuckson,  M.D. 

Dana  Ullman,  M.P.H. 

Luis  'v'elosa,  M.D. 

Bob  Watcher,  M.D. 


We  gratefully  acknowledge  the  early  grant  support  of  the  following  corporations:  MBNA, 
jiaxo  Wellcome,  Inc,  SmithKIine  Beecham,  Astra  Merck,  DuPont  Merck,  and  Johnson  & Johnso 
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A Gentamicin  Order  Form  Improves  Its  Use 

KETSY  SMITH,  BS  (PHARM),  ond  JOSEPH  P.  RINDONE,  PHARMD,  Prescott,  Arizona 

To  assess  the  effects  of  implementing  a standardized  order  form  on  the  prescribing  and  monitoring 
of  gentamicin  sulfate  at  a nonteaching  Veterans  Affairs  Medical  Center,  we  prospectively  evaluated 
the  prescribing  and  monitoring  of  gentamicin  for  14  months  after  the  use  of  such  a form  was  imple- 
mented. The  data  collected  included  dosing,  initial  serum  gentamicin  concentrations,  and  serum  cre- 
atinine measurements.  These  data  were  compared  with  similar  data  obtained  during  a period  of  6 
months  before  the  order  form  was  used.  A total  of  76  patient  records  were  reviewed,  39  before  the 
use  of  the  order  form  and  47  after  the  order  form  was  implemented.  Gentamicin  peak  concentrations 
were  statistically  higher  in  the  group  treated  after  the  order  form  was  implemented.  No  differences 
were  seen  in  gentamicin  trough  concentrations.  The  timely  measurement  of  serum  gentamicin  con- 
centrations and  serum  creatinine  levels  was  improved  in  the  group  for  whom  the  order  form  was 
used.  The  order  form  was  completed  satisfactorily  In  44  patients  (94%).  We  conclude  that  implement- 
ing a standardized  order  form  improved  the  use  of  gentamicin. 

(Smith  K,  Rindone  jP.  A gentamicin  order  form  improves  its  use.  West  j Med  1 998;  1 68:494-498) 


Gentamicin  sulfate  remains  an  important  antibiotic  in 
the  treatment  of  gram-negative  infections.  The  drug 
is  most  effective  when  particular  attention  is  paid  to 
proper  dosing  and  monitoring  of  both  serum  concentra- 
tions and  renal  function.  Numerous  reports,  however, 
have  demonstrated  that  physicians  do  not  use  the  proper 
doses  and  do  not  properly  monitor  the  use  of  gentamicin 
and  other  aminoglycosides. This  has  led,  in  part,  to 
the  development  of  pharmacokinetic  dosing  services 
that  have  improved  the  use  of  gentamicin,  with 
improved  patient  outcomes."*'^  Unfortunately,  resources 
for  specialized  dosing  services  are  not  always  available 
or  accepted  by  all  physicians.  These  problems  were 
encountered  at  the  Veterans  Affairs  Medical  Center, 
Prescott,  Arizona.  In  response  to  a medication  use  eval- 
uation that  demonstrated  an  inappropriate  use  of  gen- 
tamicin, it  was  decided  to  implement  a 
physician-initiated  standardized  order  form  for  prescrib- 
ing gentamicin.  This  order  form  integrates  a simple  dos- 
ing table  into  a concise,  step-by-step  approach  to  the 
dosing  and  monitoring  of  gentamicin. 

Methods 

The  gentamicin  order  form  (Figure  1 ) was  implemented 
in  November  1995.  It  was  developed  by  pharmacy  staff 
and  approved  by  the  medical  staff  and  the  Pharmacy  and 
Therapeutics  Committee.  All  calculations  specified  on 


the  form  were  performed  by  physicians  ordering  the 
drug,  but  were  checked  by  a pharmacist  before  the  drug 
was  prepared  and  dispensed.  Creatinine  clearance  was 
estimated  using  the  Cockroft  and  Gault  formula,  as 
shown  in  Figure  1.  The  creatinine  clearance  was  multi- 
plied by  0.85  for  women.  The  total  weight  of  the  patient 
was  used  to  calculate  the  loading  dose  and  creatinine 
clearance.  Maintenance  doses  were  calculated  as  a per- 
centage of  the  loading  dose  as  specified  in  the  dosing 
table  and  administered  at  set  times.  The  minimum  dos- 
ing interval  was  set  at  12  and  24  hours.  Serum  concen- 
trations were  measured  two  days  after  the  loading  dose 
to  assure  that  steady-state  conditions  were  reached  in 
most  cases.  Blood  specimens  for  trough  serum  concen- 
trations were  drawn  immediately  before  and  for  peak 
serum  concentrations  30  minutes  after  the  30-minute 
infusion  was  completed.  All  subsequent  serum  concen- 
trations were  monitored  by  a pharmacist,  and  dosing 
changes  were  suggested  to  the  physician  when  a dosage 
correction  was  needed.  Serum  creatinine  levels  were 
measured  every  other  day  or  more  frequently  as  needed. 

The  order  form  was  mandated  for  use  in  all  patients 
receiving  gentamicin,  with  the  possible  exception  of 
patients  prescribed  gentamicin  for  suspected  lower  uri- 
nary tract  infections  or  for  prophylaxis.  The  order  form 
was  also  used  for  the  administration  of  tobramycin,  but 
this  agent  is  nonformulary  and  is  seldom  used.  Before  the 
order  form  was  implemented,  the  16  physicians,  3 physi- 


From  the  Veterans  Affairs  Medical  Center,  Prescott,  Arizona. 
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Figure  1 —The  standardized  order  form  for  prescribing  gentamicin  sulfate  at  the  Veterans  Affairs  Medical  Center,  Prescott,  Arizona,  is  shown. 

1 . Baseline  serum  creatinine  level  now. 

2.  Patient's  total  body  weight kg 

3.  Calculate  creatinine  clearance: 

(140-age)  (weight  in  kg)  = creatinine  clearance 
serum  creatinine  X 72 

multiply  creatinine  clearance  X 0.85  for  women 

4.  Loading  dose  (2  mg/kg)  = mg,  give  now 

5.  Maintenance  dose  based  on  percentage  of  loading  dose  using  the  following  table: 

Creatinine  Clearance,  ml/min  Percentage  of  Loading  Dose  every  1 2 hr  Percentage  of  Loading  Dose  every  24  hr 

>80  100 

60-80  85 

40-59  - 

20-39  - 

<20  Call  pharmacy  for  consultation 

Maintenance  dose  = 

6.  Draw  trough  level  immediately  before  and  a peak  level  30  minutes  after  infusion  around  the  0900-hr  dose  2 days  after  the  loading  dose. 

7.  Serum  creatinine  level  every  other  day. 

8.  Pharmacy  consultation  for  follow-up  dosing. 


100 

80 


cians’  assistants,  and  4 nurse  practitioners  employed  by 
the  medical  center  were  taught  how  to  use  it. 

After  implementation  of  the  order  form,  data  on  all 
patients  receiving  gentamicin  were  prospectively  col- 
lected for  14  months.  These  data  included  patient  demo- 
graphics, initial  peak  and  trough  serum  concentrations, 
monitoring  of  serum  creatinine  levels,  and  accuracy  in 
completing  the  form.  These  data  were  compared  with 
similar  data  that  were  retrospectively  collected  during  a 
six-month  period  before  the  order  form  was  implement- 
ed. All  data,  both  retrospective  and  prospective,  were 
collected  using  patient-specific  pharmacy  and  laborato- 
ry computer  records.  For  groups — patients  before  and 
those  after  the  order  form  was  implemented — when 
blood  specimens  for  trough  concentrations  were  drawn 
early  and  those  for  peak  concentrations  drawn  late,  the 
expected  peak  and  trough  serum  concentrations  were 
calculated  using  standard  pharmacokinetic  formulas. 

Data  were  analyzed  by  using  an  unpaired  t test  when 
comparing  means  and  a z test  when  comparing  propor- 
tions. Statistical  significance  was  set  at  an  a of  .05. 

Results 

The  medical  records  of  76  patients  were  reviewed:  39 
patients  before  the  order  form  was  implemented  and  47 
patients  after  it  was  implemented.  There  were  no  statis- 
tically significant  differences  between  groups  in  demo- 
graphics or  clinical  variables  (Table  1). 

The  mean  peak  serum  concentration  was  significantly 
higher  in  the  patients  for  whom  the  order  form  was  used 
(Table  2).  Forty-three  of  these  patients  (91%)  had  initial 
peak  serum  concentrations  greater  than  5 p,g  per  ml  com- 


pared with  1 7 (44%)  of  the  group  before  the  use  of  the 
order  form  (F<.001).  Twenty  patients  (42%)  for  whom 
the  order  form  was  used  had  peak  concentrations  greater 
than  8 p.g  per  ml  (Figure  2).  There  was  no  difference  in 
mean  trough  concentrations  between  the  groups.  Forty- 
three  patients  (91%)  for  whom  the  order  form  was  used 
received  an  appropriate  loading  dose  compared  with 
none  in  the  group  before  the  order  form  was  implement- 
ed. There  was  a trend  toward  higher  daily  doses  in  the 
patients  with  the  order  form  that  did  not  reach  statistical 
significance.  Peak  and  trough  concentrations  as  well  as 
serum  creatinine  levels  were  significantly  more  likely  to 
be  measured  in  the  patients  for  whom  the  order  form  was 
used.  Calculations  performed  while  using  the  order  form 
were  accurate  in  all  but  three  patients.  In  one  of  those 
patients,  the  weight  in  pounds  was  not  converted  to  kilo- 
grams; in  another,  an  arithmetic  error  was  made  in  calcu- 
lating the  serum  creatinine  level;  and  in  the  third  patient, 
the  dosing  table  was  bypassed  completely. 


TABLE  1 .—Clinical  and  Demographic  Variables  in  Patients 
Administered  Gentamicin  Sulfate* 

Variable 

No  Protocol  (n=39) 

Protocol  (n=47) 

Age,  yr 

71+10 

69  + 12 

Weight,  kg 

79  + 24 

75  + 17 

Baseline  serum  creatinine. 

mmol/liter  

....106  ±35 

114  + 70 

Calculated  creatinine  clearance. 

ml/min 

69  ± 34 

70  ±29 

•Data  are  given  as  the  mean  ±SD. 
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TABLE  2.— Gentamicin  Serum  Concentrations  and  Monitoring  Variables 

Variable 

No  Protocol 

Protocol 

P Value 

Peak  serum  level,  fig/ml*  

4.8 + 1.9 

7.8  ± 2.7 

<.001 

Trough  serum  level,  p,g/ml*  

1.1  ±0.9 

1.1  ±0.7 

.86 

Daily  dose,  mg*  

182149 

215196 

.06 

Patients  with  peak  level  >5  (ig/mlf  

17(44) 

43(91) 

<.001 

Patients  with  trough  level  >2  |j,g/mlt 

4(10) 

5(11) 

.72 

Patients  with  2 mg/kg  loading  dosef 

0 (0) 

43(91) 

<.001 

Patients  with  levels  measured  within  48  hr  of  loading  dosef  

22  (56) 

45  (96) 

<.001 

Patients  with  serum  creatinine  checked  at  least  every  other  dayf 

28  (72) 

45  (96) 

.001 

•Data  are  given  as  the  mean  ± SD. 

tData  are  given  as  the  number  of  patients,  with  percentage  given  in  parentheses. 

Discussion 

These  results  show  that  the  use  of  a standardized  order 
form  for  prescribing  gentamicin,  primarily  implemented 
by  physicians,  greatly  improved  the  use  of  this  drug.  Not 
only  were  peak  serum  concentrations  higher  in  the  group 
for  whom  the  order  form  was  used,  but  the  timely  meas- 
uring of  serum  concentrations  and  serum  creatinine  lev- 
els was  significantly  improved. 

The  goal  of  the  dosing  table  was  to  achieve  a peak 
concentration  of  at  least  5 p-g  per  ml  and  a trough  con- 
centration of  less  than  2 p,g  per  ml.  These  concentrations 
were  selected  based  on  data  that  demonstrated  improved 
patient  outcome  and  a decreased  incidence  of  nephrotox- 
icity when  these  concentrations  are  attained.^  This  dos- 
ing method  was  patterned  after  that  of  Hull  and  Sarubbi^ 
but  was  modified  and  simplified  to  specify  higher  doses 
administered  less  frequently  to  achieve  higher  peak  and 
lower  trough  concentrations.  The  original  Hull  and 
Sarubbi  nomogram  emphasized  administering  a smaller 
fraction  of  the  loading  dose  every  eight  hours.  One  study 
has  shown  that  this  method  often  results  in  low  peak  and 


high  trough  serum  concentrations. Assuming  a normal 
volume  of  distribution  (0.25  liters  per  kg)  and  a serum 
half-life  of  two  to  three  hours  in  patients  with  normal 
renal  function,"  a dose  of  gentamicin  of  2 mg  per  kg 
should  result  in  peak  concentrations  ranging  from  5 to  8 
pig  per  ml,  with  resultant  trough  concentrations  of  less 
than  2 peg  per  ml  when  the  dose  is  given  every  1 2 to  24 
hours.  This  is  what  we  observed  in  most  of  the  patients 
for  whom  the  order  form  was  used.  Even  though  this  dos- 
ing method  was  not  specifically  designed  to  achieve  high 
peak  concentrations  (>8  pug  per  ml,  for  example),  this 
was  accomplished  in  19  of  47  patients.  In  the  preorder- 
form  patients,  12  (32%)  of  the  patients  were  given  a dose 
every  8 hours  (Figure  3),  which  could  account,  in  part, 
for  the  low  peak  serum  concentrations  that  occurred. 

Another  method  of  giving  aminoglycosides  is  to 
administer  a large  dose  once  a day.  Higher  peak  con- 
centrations will  produce  a higher  ratio  of  peak  concen- 
tration to  minimal  inhibitory  concentration,  which  has 
been  associated  with  an  improved  outcome.'^  Meta- 
analysis has  shown,  however,  that  a dose  of  4 to  6.6  mg 


< 5 mcg/ml  5-8  mcg/ml  > 8 mcg/ml 

peak  gentamicin  serum  concentrations 


Figure  2. — The  distribution  of  initial  peak  gentamicin  serum  concentrations  is  shown. 
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Figure  3. — The  distribution  of  dosing  intervals  is  shown. 

per  kg  of  either  gentamicin  or  netilmicin  sulfate  does 
not  have  superior  efficacy  to  standard  doses  adminis- 
tered every  eight  hours. Despite  potential  theoretical 
and  practical  advantages,  once-a-day  dosing  has  not 
been  universally  accepted. Unresolved  issues  such 
as  its  use  in  patients  with  renal  impairment,  therapy 
without  concomitant  (S-lactam  antibiotics,  the  treatment 
of  endocarditis,  and  use  in  immunocompromised 
patients  or  in  elderly  patients  limits  its  application.  For 
patients  with  impaired  renal  function,  some  authors  rec- 
ommend that  the  once-a-day  dosing  method  be  changed 
to  every  36  or  48  hours  to  ensure  that  trough  serum  con- 
centrations remain  below  2 jxg  per  ml.'’  Although  easy 
to  administer,  these  nonroutine  administration  intervals 
cause  confusion,  which  may  lead  to  errors  in  adminis- 
tration and  interfere  with  the  timely  measurement  of 
serum  concentrations. 

It  is  possible  that  our  method  of  administering  gen- 
tamicin may  not  result  in  similar  serum  concentrations 
in  other  patient  groups.  The  patients  in  the  study  were 
largely  older  men  without  serious  renal  impairment. 
Most  of  these  patients  were  hospital  patients  and  not 
considered  critically  ill.  Studies  have  shown  that  the  vol- 
ume of  distribution  of  gentamicin  is  considerably  higher 
in  young  patients,  patients  with  edema,  and  patients  who 
are  critically  ill."’'*  Administering  a conventional  dose 
of  2 mg  per  kg  may  not  achieve  adequate  peak  concen- 
trations in  these  patients.'^  Some  authors  recommend 
higher  loading  doses  in  a patient  who  is  seriously  ill.’" 
Further  study  with  this  dosing  regimen  in  younger  or 
sicker  patients  would  help  clarify  this  issue. 

A possible  criticism  of  this  dosing  method  is  that 
patients’  ideal  body  weight  was  not  used  in  the  dosage 
calculation.  This  was  not  included  in  the  order  form  for 
two  reasons.  First,  the  volume  of  distribution  and  clear- 
ance of  aminoglycosides  are  higher  in  morbidly  obese 
patients.’'  In  these  patients,  higher  doses  are  required  to 
achieve  comparable  serum  concentrations  than  in  patients 
who  have  a similarly  calculated  ideal  body  weight.  Our 


concern  is  that  underdosing  may  occur  if  “ideal  body 
weight”  was  uniformly  used.  Second,  to  make  the  order 
form  simple  and  uncomplicated,  we  omitted  the  published 
formulas  for  estimating  ideal  body  weights  for  both  mod- 
erately and  morbidly  obese  patients." 

Conclusion 

In  patients  who  are  chronically  ill,  elderly,  or  male,  the 
use  of  a simplified  dosing  method  for  administering  gen- 
tamicin using  a physician-initiated  order  form  resulted 
in  higher  peak  serum  concentrations  in  most  patients.  In 
addition,  the  proper  timing  of  serum  concentration 
determinations  and  consistent  measurement  of  serum 
creatinine  levels  were  significantly  enhanced. 
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Preventive  Health  Services  and  Access  to  Care  for 
Male  Veterans  Compared  With  Their  Spouses 

SHARAD  jAIN,  MD;  ANDREW  L AVINS,  MD,  MPH;  andTERRIE  MENDELSON,  MD,  San  Francisco,  California 


The  Veterans  Health  Administration  is  exploring  ways  to  reform  the  current  Veterans  Affairs  (VA)  sys- 
tem in  accordance  with  the  changing  health  care  environment  of  managed  care.  One  proposal  is  for 
the  VA  to  enlarge  its  patient  base  by  expanding  eligibility  to  include  spouses  of  veterans.  To  compare 
reported  preventive  health  care  services  received  by  male  veterans  and  their  spouses  and  to  measure 
whether  spouses  would  choose  to  receive  their  medical  care  through  a VA  medical  center,  we  ran- 
domly selected  230  married  male  veterans  and  mailed  self-administered  questionnaires  to  be  com- 
pleted by  them  and  their  spouses;  170  (74%)  eligible  subjects  completed  the  questionnaire.  The  mean 
age  of  the  veterans  and  spouses  was  73.6  and  67.4  years,  respectively.  Veterans  reported  significantly 
higher  rates  of  receipt  of  recommended  preventive  services  than  their  spouses  in  all  5 areas  assessed, 
including  blood  pressure  measurement;  influenza,  pneumococcal,  and  tetanus  vaccinations;  and 
serum  cholesterol  measurement.  Veterans  were  significantly  more  satisfied  than  their  spouses  with 
their  current  health  care.  Finally,  83%  (95%  confidence  interval,  77%  to  89%)  of  spouses  reported 
that  they  would  choose  to  receive  their  medical  care  at  the  VA  medical  center  if  allowed  to  do  so. 
These  findings  suggest  that  spouses  of  male  veterans  represent  a sizable  group  that  could  be  Incor- 
porated into  the  VA  system,  especially  given  their  strong  desire  to  do  so. 

(jain  S,  Avins  AL,  Mendelson  T.  Preventive  health  services  and  access  to  care  for  male  veterans  compared  with  their 
spouses.  West ) Med  1 998;  1 68:499-503) 


The  Veterans  Health  Administration  (VHA)  operates 
the  largest  system  of  direct  health  care  by  the  gov- 
ernment, through  a network  of  173  hospitals,  approxi- 
mately 550  outpatient  and  community-based  ambulatory 
care  clinics,  133  nursing  homes,  and  40  domiciliaries.’ 
In  addition  to  providing  medical  care  to  millions  of  US 
veterans,  the  VHA  is  also  mandated  to  provide  graduate 
medical  education,  to  engage  in  medical  research,  and  to 
participate  in  national  emergencies  as  needed.  The  Vet- 
erans Affairs  (VA)  system  operates  under  strict  eligibil- 
ity criteria;  only  a fraction  of  veterans,  mostly  those  with 
service-connected  disabilities  and  those  defined  as  low- 
income,  can  actually  receive  care  through  the  VA.^ 
Spouses  and  dependents  of  veterans  who  are  not  veter- 
ans themselves  are  not  eligible  for  medical  care  at  these 
hospitals  and  clinics. 

With  the  current  trend  toward  managed  care,  the  VHA 
is  exploring  ways  to  reform  the  current  VA  system  in 
accordance  with  the  changing  health  care  environment.  In 
fact,  reform  has  already  begun  with  the  establishment  of 


Veteran  Integrated  Service  Networks  to  shift  the  manage- 
ment of  facilities  to  regional  authorities  and  to  renew  an 
emphasis  on  outpatient  primary  care.^  As  the  VA  attempts 
to  recruit  new  patients  into  its  system,  many  authors  have 
suggested  that  the  VA  enlarge  its  patient  base  by  expand- 
ing eligibility  to  spouses  and  dependents  of  veterans. 
Despite  the  logic  of  this  suggestion,  there  have  been  no 
studies  published  that  describe  where  spouses  of  veterans 
currently  obtain  their  medical  care  and  whether  they 
would  prefer  to  receive  their  care  through  the  VA  system 
if  they  were  permitted  to  do  so  (S.  Krumhaus,  MS, 
National  Center  for  Veteran  Analysis  and  Statistics,  oral 
communication,  October  1994). 

To  leam  more  about  this  population,  we  conducted  a 
written  survey  of  male  veterans  who  currently  receive 
their  care  at  the  primary  care  clinics  of  the  VA  Medical 
Center  (VAMC),  San  Francisco,  California,  and  their 
spouses.  Our  objective  was  to  compare  veterans  with 
their  spouses  in  their  current  sources  of  health  care,  their 
receipt  of  preventive  health  services,  and  overall  satis- 
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ABBREVIATIONS  USED  IN  TEXT 

UCSF  = University  of  California,  San  Francisco 
VA  = Veterans  Affairs 
VAMC  = Veterans  Affairs  Medical  Center 
VHA  = Veterans  Health  Administration 


faction  with  their  current  medical  care.  In  addition, 
spouses  were  asked  whether  they  would  choose  to 
receive  their  medical  care  at  the  VAMC  if  they  were  eli- 
gible to  do  so. 

Subjects  and  Methods 

The  VAMC  in  San  Francisco  is  a 180-bed  facility  inte- 
grated with  the  University  of  California,  San  Francisco 
(UCSF),  School  of  Medicine,  with  all  of  the  staff  physi- 
cians having  a faculty  appointment  at  UCSF.  The  Med- 
ical Practice  Clinics  are  primary  care  continuity  clinics 
in  which  patients  are  assigned  to  a specific  provider 
from  among  a group  of  clinicians  consisting  of  attending 
physicians,  primary  care  and  categorical  internal  medi- 
cine resident  physicians,  and  nurse  practitioners  provid- 
ed primary  care  in  these  clinics  at  the  time  of  this  study. 
Approximately  35%  of  patients  receiving  care  at  the 
VAMC  had  a primary  care  provider  in  the  Medical  Prac- 
tice Clinic  at  the  time  of  this  study  (P.  Heineken,  MD, 
Clinical  Professor  of  Medicine,  UC  San  Fancisco,  oral 
communication,  June  1997). 

Veterans  who  receive  their  primary  medical  care  at 
the  VAMC  in  San  Francisco  were  randomly  selected  by 
a computer  search  of  patient  demographic  data.  To  be 
eligible,  the  veteran  had  to  be  male,  living  with  his 
spouse,  and  must  have  had  at  least  two  visits  to  the  same 
primary  care  provider  in  one  of  the  Medical  Practice 
Clinics  in  the  year  before  recruitment.  Eligibility  criteria 
were  screened  through  the  VA  computer  system.  Veter- 
ans and  their  spouses  were  each  mailed  a self-adminis- 
tered written  questionnaire  asking  about  demographic 
information,  medical  insurance,  receipt  of  common  pre- 
ventive health  services,  nonreimbursed  medical  expens- 
es, and  visits  to  medical  providers.  In  addition,  survey 
respondents  were  asked  to  rate  their  satisfaction  with 
their  current  health  care,  and  spouses  of  veterans  were 
asked  if  they  would  choose  to  get  their  medical  care  at 
the  VAMC  if  they  were  eligible  to  do  so.  The  first  mail- 
ing occurred  in  May  1995.  Nonrespondents  who  did  not 
claim  ineligibility  and  who  did  not  state  their  desire  not 
to  participate  in  the  study  were  sent  two  additional  sets 
of  questionnaires  at  approximately  one-month  intervals. 
Those  who  did  not  respond  to  any  of  the  three  sets  of 
questionnaires  mailed  were  contacted  by  telephone  to 
determine  whether  they  met  eligibility  criteria;  the  ques- 
tionnaire was  not  administered  to  these  subjects.  The 
study  protocol  was  approved  by  the  Committee  on 
Human  Research  at  UCSF  and  the  Research  and  Devel- 
opment Committee  at  the  VAMC,  San  Francisco. 

Appropriate  preventive  health  services  were  defined 
using  guidelines  developed  by  the  US  Preventive  Ser- 


vices Task  Force.-”’  Preventive  health  services  selected 
for  study  included  blood  pressure  measurement  within 
the  past  year,  influenza  vaccination  within  the  past  year 
for  patients  aged  65  or  older,  history  of  pneumococcal 
vaccination  for  patients  aged  65  or  older,  tetanus  boost- 
er vaccination  within  the  past  ten  years,  and  serum  cho- 
lesterol measurement  within  the  past  five  years. 

Health  insurance  was  defined  as  “none,”  “public” 
(Medicare  or  Medicaid),  “private”  (including  health 
maintenance  organizations),  and  “other”;  respondents 
were  permitted  to  report  more  than  one  source  of  med- 
ical insurance.  A primary  care  provider  was  defined  as 
the  single  regular  physician  or  nurse  practitioner  who 
coordinates  a person’s  medical  care  and  the  person  a 
patient  would  contact  if  any  health  problem  developed. 
Spouses  were  permitted  to  list  more  than  one  reason  for 
wanting  to  receive  their  care  at  the  VAMC. 

The  pairing  of  each  veteran  with  his  spouse  was  pre- 
served in  all  of  the  analyses.  The  paired  t test  was  used 
for  the  comparison  of  continuous  variables  and  the 
Wilcoxon  signed  rank  test  for  ordinal  variables.  The 
association  between  categorical  variables  was  tested 
with  McNemar’s  test  for  matched  pairs. 

Results 

There  were  approximately  2,100  married  veterans 
enrolled  in  the  Medical  Practice  Clinics  at  the  time  of 
this  survey,  and  almost  1 ,500  of  these  veterans  had  had 
two  or  more  visits  to  these  clinics  in  the  preceding  year. 
Of  the  275  veterans  randomly  selected  from  this  group, 
questionnaires  were  sent  to  45  veterans  who  did  not 
meet  our  specific  eligibility  criteria,  usually  because  the 
veteran  was  no  longer  living  with  his  spouse  or  because 
one  member  of  the  pair  had  died.  Of  the  230  eligible  vet- 
erans, 170  veteran  and  spouse  pairs  completed  and 
returned  the  questionnaires,  resulting  in  an  overall 
response  rate  of  74%.  A total  of  340  completed  surveys 
were  received. 

Demographics 

The  average  age  of  veterans  who  responded  to  the  survey 
was  73.6  years  compared  with  69.6  years  for  those  who 
did  not  respond  (P<.01).  Veterans  who  completed  the 
surveys  were  significantly  older  than  their  spouses,  but 


TABLE  1 —Characteristics  of  the  Veterans  and  Their  Spouses  Who 
Completed  the  Surveys 

Characteristic 

No.  (pairs) 

Veterans 

Spouses 

P 

Mean  age,  yr  

168 

73.6 

67.4 

<.001 

Education,  >1 2 yr,  % . 

170 

42 

42 

1.0 

Medications,  No./day 

156 

4.3 

2.6 

<.001 

Hospital  admissions. 

prior  year.  No 

158 

1.03 

0.31 

<.001 

Out-of-pocket  expenses 

prior  yr,  S 

144 

300 

599 

.03 

r 
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TABLE  2.— Sources  of  Medical  Insurance  for  Veterans  and  Spouses 


Medical  Insurance  Veterans,  % Spouses,  % P 

None 3 10  .01 

Public 64  61  .50 

Private  25  50  <.001 

Other 11  19  .01 


there  was  no  difference  in  the  proportion  of  each  group 
who  had  more  than  a high  school  education  (Table  1 ).  In 
addition,  the  veteran  group  reported  more  medical  ill- 
ness, taking  a greater  number  of  prescription  medica- 
tions, and  a greater  number  of  admissions  to  a hospital 
than  their  spouses  in  the  previous  year.  Veterans  also 
reported  spending  significantly  less  money  for  medical 
expenses  than  their  spouses  over  the  previous  12  months. 

Insurance  Status 

Respondents  were  asked  to  list  all  sources  of  medical 
insurance,  and  each  category  was  tested  separately 
because  respondents  often  reported  more  than  one 
source  of  insurance  (Table  2).  Overall  insurance  cover- 
age rates  were  fairly  high,  although  10%  of  spouses 
(95%  confidence  interval,  6%  to  16%)  reported  being 
entirely  uninsured.  Among  those  who  reported  some 
form  of  medical  insurance,  the  proportion  of  veterans 
and  spouses  who  reported  receiving  public  insurance 
was  not  significantly  different.  Furthermore,  spouses 
were  significantly  more  likely  to  have  some  form  of  pri- 
vate insurance  than  their  veteran  husbands(P  < 0.001). 

Preventive  Health  Services  and  Access  to  Care 

Spouses  were  significantly  less  likely  than  their  veteran 
husbands  to  report  having  a primary  care  provider  (83% 
versus  94%,  F=.001).  Most  of  these  spouses  reported 
their  primary  care  provider  to  be  a general  practitioner, 
a family  practitioner,  or  an  internist;  however,  a sizable 
proportion  reported  seeing  several  different  physicians 
for  their  primary  care  (Table  3). 

Veterans  were  significantly  more  likely  than  their 
spouses  to  report  having  received  recommended  preven- 
tive health  services  in  all  areas  assessed,  including  blood 
pressure  measurement,  influenza  vaccination,  pneumo- 
coccal vaccination,  tetanus  booster,  and  serum  choles- 
terol measurement  (F<.05  for  all)  (Figure  1).  These 
differences  remained  when  the  analysis  was  repeated  to 
include  only  spouses  who  reported  having  health  main- 
tenance organization  insurance  (data  not  shown). 

When  asked  about  their  ability  to  obtain  medical  care 
that  they  felt  they  needed  in  the  past  year,  20%  of  spous- 
es reported  being  unable  to  do  so  compared  with  10%  of 
the  veterans  (F=.009). 

Satisfaction  With  Current  Care 

Veterans  reported  being  significantly  more  satisfied  than 
their  spouses  with  their  current  health  care  (Figure  2). 


On  a Likert-type  scale,  82%  of  veterans  reported  being 
either  “very  happy”  or  “pretty  happy”  with  their  health 
care  compared  with  47%  of  their  spouses.  Similarly, 
15%  of  the  spouses  reported  being  either  “pretty  unhap- 
py” or  “very  unhappy”  with  their  medical  care  compared 
with  2%  of  veterans. 

Finally,  83%  (95%  confidence  interval,  77%  to  89%) 
of  spouses  reported  that  they  would  choose  to  obtain 
their  medical  care  through  the  VAMC  if  they  were  eligi- 
ble to  do  so.  This  was  true  even  when  the  analysis  was 
restricted  to  the  subset  of  spouses  with  third-party  insur- 
ance (83%;  95%  confidence  interval,  70%  to  93%).  Of 
those  spouses  who  listed  why  they  would  choose  to 
come  to  the  VAMC,  58%  cited  excellent  medical  care, 
38%  noted  the  low  cost  of  the  care  provided,  17%  cited 
the  ability  of  all  family  members  to  be  seen  at  the  same 
institution,  and  10%  reported  unhappiness  with  their 
current  medical  care  (percentage  responses  total  to 
>100%  because  some  subjects  cited  multiple  reasons). 

Discussion 

The  results  of  our  survey  of  veterans  receiving  care  in 
the  Medical  Practice  clinics  at  the  VAMC  in  San  Fran- 
cisco and  their  spouses  suggest  that  these  spouses  are 
significantly  less  likely  than  their  husbands  to  have  a 
primary  care  provider  and  more  likely  to  feel  that  they 
are  unable  to  obtain  the  medical  care  that  they  need.  We 
studied  differences  in  the  receipt  of  appropriate  preven- 
tive health  services  in  veterans  and  their  wives;  in  all 
five  areas  assessed,  the  spouses  were  significantly  less 
likely  to  report  having  received  these  interventions. 
These  results  are  particularly  noteworthy  because  90% 
of  the  spouses  reported  at  least  some  form  of  medical 
insurance  and  most  reported  having  a primary  care 
provider  who  coordinates  their  medical  care.  These 


TABLE  3.— Description  of  Primary  Care  Providers 
for  Veterans  and  Spouses* 

Provider  Type 

No. 

% 

Veterans 

VA  Medical  Practice  Clinic 

. .143 

91.7 

Other  VA  clinic 

. . . .6 

3.8 

VA  emergency  department 

. . . .0 

0.0 

Non-VA  clinics 

....7 

4.5 

Total  

..156 

100.0 

Spouses 

General  practitioner 

..  .55 

38.5 

Family  practitioner 

...30 

21.0 

Internist 

...30 

21.0 

Gynecologist 

....4 

2.8 

Other  

....A 

2.8 

Many  different  MDs  

...20 

14.0 

Total  

..143 

100.0 

•Veterans  were  asked  to  list  where  their  provider  works;  spouses  were  asked  to  list  the 

type  of  physician  they  see.  VA  = Veterans  Affairs 
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p=0.003  p=0.003  p=0.002  p=0.03  p=0.004 


BP  Flu  Pneumo  Td  Choi 

Figure  1 . — The  percentage  of  preventive  health  services  received 
by  veterans  and  their  spouses.  BP  = blood  pressure  measure- 
ment, Choi  = serum  cholesterol  measurement,  Flu  = influenza 
vaccination,  Pneumo  = pneumococcal  vaccination,  TD  = tetanus- 
diphtheria  vaccination 

spouses  appear  to  have  access  to  health  care,  although 
they  report  being  unable  to  take  advantage  of  it.  Fur- 
thermore, the  spouses  are  significantly  less  satisfied 
with  their  current  health  care. 

As  expected,  spouses  of  veterans  reported  signifi- 
cantly higher  rates  of  having  no  insurance,  having  pri- 
vate insurance,  and  having  other  types  of  insurance. 
Given  that  85%  of  the  veterans  and  67%  of  the  spouses 
were  aged  65  years  or  older,  most  of  the  subjects  studied 
should  have  been  eligible  for  Medicare;  in  addition, 
because  the  VA  system  serves  a disproportionate  num- 
ber of  poor  patients  based  on  its  eligibility  criteria,  the 
spouses  may  be  possible  Medicaid  beneficiaries.  These 
demographic  features  may  explain  why  there  was  no 
significant  difference  in  public  insurance  between  these 
two  groups. 

Numerous  studies  have  looked  at  screening  rates  in 
primary  care  practices.  A study  by  Lefkowitz  and  co- 
workers at  the  Baltimore,  Maryland,  VAMC  reported 
low  rates  of  preventive  care  delivery  in  their  primary 
care  clinics^;  the  authors  noted  that  since  their  study,  the 
VHA  has  taken  steps  to  emphasize  preventive  care, 
which  may  account  for  the  high  rates  of  screening  that 
our  subjects  reported.  Comparing  our  rates  of  screening 
with  other  published  self-reported  data  on  these  five 
interventions,  the  rates  reported  by  our  subjects,  both 
veterans  and  spouses,  are  consistently  higher  than  those 
in  the  other  studies.  For  example,  telephone  surveys 
conducted  by  the  National  Heart,  Lung,  and  Blood  Insti- 
tute in  1990  found  that  65%  of  those  surveyed  reported 
having  had  their  cholesterol  level  checked^;  interviews 
conducted  as  part  of  the  National  Health  Interview  Sur- 
vey in  1993  found  that  among  persons  aged  65  or  older, 
52%  reported  having  received  an  influenza  vaccination 
in  the  past  year,  and  28%  reported  having  ever  received 
a pneumococcal  vaccination.* 

In  our  study,  most  spouses  stated  that  they  would 
choose  to  get  their  health  care  through  the  VAMC  if  they 
were  eligible  to  do  so.  The  VA  system  has  long  been 
portrayed  as  a bureaucratic  and  impersonal  institution 


that  has  been  unable  to  redefine  itself  in  the  changing 
health  care  environment.^  ’®  Nonetheless,  current  users 
of  the  system  reported  being  content  with  the  care  they 
receive,  with  more  than  80%  of  the  veterans  reporting 
being  either  “very  happy”  or  “pretty  happy”  with  their 
health  care.  The  spouses  most  often  cited  the  high  qual- 
ity of  their  husband’s  care  and  the  reduced  cost  as  their 
reasons  for  wanting  to  join  the  VA  system. 

The  VA  medical  system  is  the  largest  integrated 
health  care  system  in  the  United  States,  but  as  a govern- 
mental agency  it  is  not  driven  by  the  same  financial 
imperatives  as  the  for-profit  managed  care  organiza- 
tions. As  the  VA  attempts  to  grapple  with  its  role  in  the 
current  health  care  environment,  limited  attempts  have 
already  been  made  to  include  dependents  of  veterans 
into  this  system.  For  example,  the  VA  recently  decided 
to  fund  a program  to  provide  examinations  for  spouses 
and  children  of  the  Persian  Gulf  War  veterans.” 
Attempts  to  include  a larger  number  of  dependents  may 
be  justified  by  the  results  of  this  study.  Incorporating 
additional  patients  into  the  VA  health  care  system 
would,  of  course,  require  substantial  changes  in  the 
manner  in  which  the  VA  funds  and  delivers  its  services. 
The  results  of  this  study  suggest,  however,  that  enlarging 
the  patient  base  of  the  VA  would  be  well  received  by 
veterans’  dependents.  Should  the  VA  be  able  to  obtain 
reinbursement  from  third-party  payors  (including 
Medicare),  there  might  also  be  financial  benefits  for  the 
VA  system,’^  although  these  changes  might  result  in  the 
VA  system  directly  competing  with  other  health  care 
organizations.  Clearly,  the  details  of  implementing  such 
fundamental  changes  in  this  system  would  require  care- 
ful thought  and  are  beyond  the  scope  of  this  study.  Such 
changes  should  not  be  resisted  because  of  the  perception 
that  dependents  would  not  choose  to  obtain  care  through 
the  VA;  our  data  indicate  a strong  interest  among  spous- 
es for  this  opportunity. 

There  are  several  limitations  to  this  study.  The 
requirement  that  veterans  had  to  have  been  seen  by  a pri- 
mary care  provider  to  be  eligible  to  participate  may  have 
biased  our  results  and  magnified  the  differences  between 


S "Very  happy" 

S "Pretty  happy" 
a "OK" 

"Pretty  unhappy" 
Very  unhappy" 


Veterans 


Spouses 


Figure  2. — Respondents'  rating  of  satisfaction  with  their  current 
health  care  (P<.001). 
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veterans  and  spouses  identified  in  this  analysis  in  that 
less-satisfied  patients  may  have  left  the  VA  system  if 
they  were  able  to  obtain  care  elsewhere.  When,  howev- 
er, the  analysis  was  restricted  to  include  only  veterans 
and  their  spouses  who  reported  having  private  health 
insurance,  the  results  were  not  substantially  altered.  In 
addition,  the  receipt  of  preventive  health  services  was 
based  on  self-reported  data,  and  no  attempts  were  made 
to  confirm  these  responses.  A recent  study  validated  the 
use  of  a self-administered  questionnaire  in  estimating 
influenza  vaccination  rates  among  VA  patients.'^  We  did 
not  include  Papanicolaou  smears  or  mammography,  two 
important  screening  interventions  for  women,  because 
we  wanted  to  preserve  the  natural  pairing  of  veteran  and 
spouse.  Response  bias  may  have  also  skewed  our 
results,  in  that  veterans  who  were  more  satisfied  with 
their  care  may  have  been  more  likely  to  complete  the 
survey.  Finally,  we  do  not  know  whether  the  results  of 
this  study  are  generalizable  to  other  VAMCs. 

Conclusions 

Our  data  suggest  that  the  wives  of  male  veterans  may 
represent  a population  with  somewhat  less  access  to  care 
and  lower  rates  of  screening  services  than  their  veteran 
husbands.  Given  the  VA  system’s  need  to  integrate  itself 
more  fully  into  the  American  health  care  system,  these 
spouses  may  represent  a sizable  group  that  could  be 
incorporated  into  this  system,  especially  given  this  popu- 


lation’s strong  willingness  to  do  so.  As  the  largest  health 
care  provider  in  the  United  States  adapts  to  the  rapidly 
changing  health  care  environment,  further  studies  are 
needed  to  better  define  the  optimal  role  of  the  VA  system 
in  providing  care  to  veterans  and  their  dependents. 
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Quality  of  Diabetes  Care  for 
Non-English-Speaking  Patients 

A Comparative  Study 

THOMAS  M.  TOCHER,  MD,  MPH,  Everett,  ond  ERIC  LARSON,  MD,  MPH,  Seattle,  Washington 


To  determine  the  quality  of  care  provided  to  non-English-speaking  patients  with  non-insulin-depen- 
dent (type  2)  diabetes  mellitus  compared  with  English-speaking  patients,  we  did  a retrospective  co- 
hort study  of  622  patients  with  type  2 diabetes,  of  whom  93  were  non-English-speaking  and  529  were 
English-speaking.  They  were  patients  at  primary  and  specialty  care  clinics  at  a university  and  a county 
hospital,  and  the  study  was  based  on  clinical  and  administrative  database  records  with  a 12-month  fol- 
low-up. Professional  interpreters  were  provided  to  all  non-English-speaking  patients.  Patients  were 
identified  using  interpreter  services  records,  which  reliably  included  all  patients  who  did  not  speak 
English.  After  adjusting  for  demographic  differences,  significantly  more  non-English-speaking  patients  | 
received  care  that  met  the  American  Diabetes  Association  guidelines  of  2 or  more  glycohemoglobin  i 

tests  per  year  (odds  ratio,  1.9;  95%  confidence  interval,  1. 2-3.0)  and  2 or  more  clinic  visits  per  year  ^ 

(odds  ratio,  2.6;  95%  confidence  interval,  1. 2-5.4).  More  non-English-speaking  patients  had  1 or  more  ^ 
dietary  consultations  (odds  ratio,  2.8;  95%  confidence  interval,  1. 3-6.1).  No  other  significant  differ-  J 
ences  were  found  in  routine  laboratory  test  use  or  in  the  number  of  ophthalmologic  examinations,  i 
Outcome  variables  also  did  not  differ,  including  standardized  glycohemoglobin  and  other  laboratory 
results,  complication  rates,  use  of  health  services,  and  total  charges.  At  these  institutions,  the  quality 
of  diabetes  care  for  non-English-speaking  patients  appears  to  be  as  good  as,  if  not  better  than,  for 
English-speaking  patients.  Physicians  may  be  achieving  these  results  through  more  frequent  visits  and 
laboratory  testing. 

(Tocher  TM,  Larson  E.  Quality  of  diabetes  care  for  non-English-speaking  patients — A comparative  study.  West  J Med 
1998;  168:504-511) 


According  to  the  1990  US  Census,  14  million  persons 
living  in  the  United  States  reported  that  they  did  not 
speak  English  well.*'^  A number  of  studies  have  shown 
that  when  patients  and  physicians  do  not  speak  the  same 
language,  the  patient  history,^  comprehension  of  diagno- 
sis and  treatment,’  and  compliance  with  therapy*  may  suf- 
fer. These  studies  suggest  that  language  barriers  may  result 
in  lower  quality  medical  care  for  non-English-speaking 
patients.  Despite  these  findings,  we  have  found  no  pub- 
lished studies  that  examine  the  quality  of  care  for 
non-English-speaking  patients  when  language  barriers  are 
minimized  through  the  use  of  professional  interpreters. 

Several  factors  may  prevent  non-English-speaking 
patients  from  receiving  high-quality  medical  care,  even 
when  professional  interpreters  are  available.  Patients  from 


other  cultures  may  use  different  conceptual  models  of  ill- 
ness, treatment,  and  the  physician-patient  relationship, 
which  can  cause  confusion,  impair  compliance,  and 
decrease  satisfaction  with  care.^"  Studies  have  also  shown 
that  persons  of  lower  socioeconomic  status  or  from  racial 
or  ethnic  minorities  have  processes and  outcomes'’"'^ 
of  care  worse  than  those  provided  to  most  Americans. 

We  undertook  this  study  to  determine  whether  the 
quality  of  non-insulin-dependent  (type  2)  diabetes  mel- 
litus (NIDDM)  care  provided  to  non-English-speaking 
patients  differed  from  that  provided  to  English-speaking 
patients.  Even  in  a setting  where  professional  inter- 
preters were  used,  would  enough  barriers  to  communi- 
cation and  compliance  remain  to  measurably  affect  the 
quality  of  diabetes  care?  We  examined  whether  there 
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ABBREVIATIONS  USED  IN  TEXT 

ADA  = American  Diabetes  Association 
HMC  = Harborview  Medical  Center 
IDDM  = insulin-dependent  diabetes  mellitus 
NIDDM  = non-insulin-dependent  diabetes  mellitus 
UWMC  = University  of  Washington  Medical  Center 


were  differences  in  any  of  the  following  domains  of 
quality:  processes  of  care,  including  compliance  with 
American  Diabetes  Association  (ADA)  guidelines,  clin- 
ical and  laboratory  outcomes,  and  complications. 

Patients  and  Methods 

Subjects  and  Data  Sources 

Data  were  obtained  from  clinical  and  administrative 
databases  at  the  University  of  Washington  Medical  Cen- 
ter (UWMC),  a university  referral  center,  and  Har- 
borview Medical  Center  (HMC),  a county  hospital.  The 
databases  contained  information  on  laboratory  use  and 
results,  prescriptions  filled,  interpreter  use  and  language 
type,  and  physician  and  hospital  billing  records,  which 
included  demographic  information,  clinic  visits,  diag- 
noses, admissions  to  the  hospital,  and  charges. 

During  a four-month  enrollment  period,  between 
May  and  August  1994  for  UWMC  and  between  July  and 
October  1994  for  HMC,  patients  with  diabetes  were 
identified  using  the  screening  protocol  developed  for  the 
Patient  Outcome  Research  Team  study  (E.  H.  Wagner, 
MD,  MPH,  written  communication,  February,  1995)  We 
included  all  persons  who  at  any  time  had  any  one  of  the 
following:  a plasma  glucose  level  of  greater  than  11.1 
mmol  per  liter  (>200  mg  per  dl);  total  (unstandardized) 
glycohemoglobin  of  greater  than  0.07  (>7.0%)  (normal 
range,  0.04-0.07  [4.3%-6.8%]);  or  a prescription  for 
oral  hypoglycemic  agents  or  insulin.  A more  conserva- 
tive plasma  glucose  level  of  11.1  mmol  per  liter  was 
selected  because  no  information  on  patients’  fasting  sta- 
tus was  available,  and  a level  between  7.8  mmol  per  liter 
(140  mg  per  dl)  and  11.1  mmol  per  liter  might  represent 
glucose  intolerance.  This  algorithm  produced  a total  of 
2,246  patients. 

The  period  of  follow-up  was  September  1994  through 
August  1995  for  the  UWMC  and  November  1994 
through  October  1995  for  the  HMC.  The  periods  of 
enrollment  and  follow-up  differ  for  the  two  institutions 
because  several  months  into  the  study,  we  elected  to 
increase  the  number  of  subjects  by  adding  patients  from 
the  HMC,  but  the  method  of  database  storage  did  not  per- 
mit us  to  retrieve  HMC  records  earlier  than  July  1994. 

Because  our  principal  measures  were  the  process  and 
outcomes  of  ambulatory  care  in  NIDDM,  we  excluded 
all  persons  who,  during  the  follow-up  period,  made  no 
visits  to  clinics  providing  routine  diabetes  care  at  the 
two  institutions,  and  all  persons  who  were  younger  than 
30  years  or  had  insulin-dependent  diabetes  mellitus 
(IDDM)  as  identified  by  diagnostic  codes  from  the 


International  Classification  of  Diseases,  Ninth  Revision, 
Clinical  Modification After  these  exclusions,  1,494 
(73.9%)  English-speaking  patients  and  130  (58.3%) 
non-English-speaking  patients  were  removed  from 
analysis,  leaving  622  patients  in  the  final  study  cohort, 
and  all  data  were  merged  into  a single  database. 

Measures 

Patient  characteristics.  Interpreter  use  and  English  flu- 
ency were  determined  from  the  UWMC  and  HMC  Inter- 
preter Services  databases.  These  databases  contain 
information  on  the  date  of  service  and  language  type  for 
all  patients  who  have  used  interpreters  at  the  institutions. 
Both  institutions  have  policies  of  providing  interpreters 
when  needed  for  all  patient  encounters,  regardless  of 
ability  to  pay.  All  patients  who  appeared  at  least  once  in 
the  Interpreter  Services  database  during  the  enrollment 
period  were  classified  as  non-English-speaking,  and 
those  who  did  not  were  classified  as  English-speaking. 

Patient  demographic  information,  including  age,  sex, 
race,  insurance  status,  source  of  routine  diabetes  care, 
new  patient  status,  and  hospital  site,  came  from  physician 
and  hospital  billing  databases.  During  the  12-month  fol- 
low-up, each  patient’s  visits  at  all  clinics  providing  rou- 
tine diabetes  care  were  counted,  and  the  most  frequently 
visited  clinic  was  designated  as  the  patient’s  source  of 
care.  If  a patient  visited  two  or  more  clinics  an  equal 
number  of  times,  a tie-breaker  scheme  was  used  that 
ranked  the  clinics  from  “most  primary’’  care  to  “most 
specialty”  care,  and  the  “most  primary”  care  clinic  was 
designated  as  the  patient’s  source  of  care.  If  the  source  of 
care  recorded  any  patient’s  visit  using  a New  Patient 
Evaluation  and  Management  code  from  the  Physicians' 
Current  Procedural  Terminology,^^  the  patient  was  clas- 
sified as  new  to  the  clinic.  Using  source-of-care  data, 
patients  were  classified  as  attending  either  the  UWMC  or 
the  HMC,  and  patient  identifiers  were  cross-matched  to 
determine  if  any  patients  attended  both  institutions. 

We  attempted  to  measure  the  initial  severity  of  dia- 
betes by  assessing  baseline  retinopathy  status.  A patient 
was  classified  as  having  baseline  retinopathy  if  during 
the  first  four  months  of  the  follow-up  period,  he  or  she 
was  seen  by  an  ophthalmologist  at  the  UWMC  or  the 
HMC  and  received  a diagnosis  of  diabetic  retinopathy. 
For  this  variable,  our  analysis  was  restricted  to  the  29 
(31.2%)  non-English-speaking  patients  and  151 
(28.5%)  English-speaking  patients  who  visited  ophthal- 
mology clinics  during  this  period. 

Process  measures 

Relevant  process  measures  were  based  on  ADA  guide- 
lines for  medical  care.  These  included,  during  a one- 
year  period,  two  or  more  glycohemoglobin  tests,  two  or 
more  physician  visits,  one  or  more  urinalyses,  and  one 
or  more  ophthalmologic  examinations.  Other  services 
recommended  as  ADA  guidelines  have  minimum  treat- 
ment intervals  that,  depending  on  the  clinical  situation, 
could  exceed  the  12-month  follow-up,  and  care  for 
patients  who  did  not  receive  these  services  during  the 
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TABLE  1 .—Characteristics  of  the  Study  Population* 

Charaaeristic 

Non-English-Speaking 
Patients  (n=93),  % 

English-Speaking 
Patients  (n=S29),  % 

Language,  5 most  frequent 

Russian 

19.4 

Cambodian 

15.1 

Spanish  

11.8 

Vietnamese 

9.7 

Tigrinian 

7.5 

Age,  yr| 

30-44  

12.9 

16.3 

45-59  

23.7 

38.2 

60-74  

43.0 

35.9 

>75  

20.4 

9.6 

Malet  

38.7 

56.3 

Race) 

White  (includes  Hispanic) 

25.8 

60.7 

Black  (includes  Hispanic) 

10,8 

26.7 

Asian  

52,7 

7.2 

Other 

10,8 

5.5 

Patients  new  to  clinic  .... 

5.4 

12.3 

Insurance  status! 

Medicaid  

37.6 

15.1 

Medicare  

35.5 

47.1 

Private  insurance 

10.8 

21.6 

Uninsured 

16.1 

16.3 

*Of  the  2,246  patients  with  diabetes  mellitus  identified  by  the  screening  protocol,  the 
sample  excluded  1,624  because  they  were  <30  years  of  age,  had  type  1 diabetes,  or  had 
no  primary  care  clinic. 
tP<.01  by  the  test. 

Study  period  could  still  be  in  compliance  with  ADA 
guidelines.  We  considered  the  provision  of  these  ser- 
vices during  the  study  period  to  be  reasonable  but  not 
essential,  and  these  were  categorized  as  “other  process 
measures.”  These  services  included  a lipid  panel,  serum 
creatinine  level,  24-hour  urinary  protein  collection,  and 
dietary  consultation. 

Outcome  measures 

Laboratory  outcomes  were  standardized  glycohemoglo- 
bin  (the  primary  outcome  measure),  plasma  glucose 
level,  blood  urea  nitrogen  level,  and  serum  creatinine 
concentration.  For  each  patient,  the  mean  of  all  values 
during  the  follow-up  was  calculated,  and  these  were  sum- 
marized as  group  means  for  the  final  analysis.  Health  ser- 
vices use  was  assessed  with  two  variables,  emergency 
department  or  urgent  care  use,  and  hospital  admissions. 

Each  patient’s  total  charges  from  the  UWMC  or  the 
HMC  were  measured  for  the  1 2-month  follow-up  period. 
Because  the  distribution  of  these  data  were  skewed,  the 
number  in  each  group  with  charges  exceeding  the  study 
population’s  95th  percentile  was  calculated,  and  a natur- 
al log  transformation  of  all  charges  was  performed. 


Complications 

Using  diagnostic  codes,^'^-^^  several  common  complica- 
tions of  diabetes  mellitus  were  assessed,  including  hos- 
pital admissions  for  diabetic  ketoacidosis,  hyperosmolar 
coma,  lower  extremity  amputations,  foot  ulcers,  and  foot 
infections.  Any  diagnosis  of  diabetic  retinopathy,  new  or 
established,  was  counted,  with  the  analysis  restricted  to 
the  29  (31.2%)  non-English-speaking  patients  and  159 
(30.0%)  English-speaking  patients  seen  in  the  ophthal- 
mology clinic  during  the  full  12-month  follow-up  peri- 
od. Renal  disease  was  assessed  by  comparing  the 
percentages  of  patients  in  each  group  with  a mean  blood 
urea  nitrogen  level  of  greater  than  14.3  mmol  per  liter 
(>40  mg  per  dl),  mean  serum  creatinine  level  of  more 
than  177  mmol  per  liter  (>2  mg  per  dl),  a Physicians’ 
Current  Procedural  Terminology  code  for  hemodialysis, 
or  any  combination  of  the  above.  The  analysis  was  lim- 
ited to  the  76  (81.7%)  non-English-speaking  patients 
and  395  (74.7%)  English-speaking  patients  who  had 
both  blood  urea  nitrogen  and  creatinine  levels  measured. 

Statistical  Analysis 

The  relationships  between  non-English-speaking  status 
and  process  and  outcome  measures  were  tested,  with  and 
without  adjustment.  The  null  hypothesis  for  all  statistical 
tests  was  that  there  would  be  no  difference  between  the 
English-speaking  and  non-English-speaking  groups.  For 
unadjusted  comparisons,  tests  were  performed  for  cat- 
egorical variables,  and  two-sided  t tests  were  performed 
for  continuous  variables.  If  a variable  had  two  or  more 
categories,  the  test  was  performed  over  all  categories. 

To  adjust  for  differences  in  patient  characteristics,  we 
constructed  a multiple  regression  model  that  controlled  for 
age,  sex,  new  patient  status,  and  insurance  status,  with 
English-speaking  patients  composing  the  reference  group. 
The  model  was  not  adjusted  for  race  because  of  its  strong 
association  with  non-English-speaking  status.  We  also 
elected  not  to  control  for  baseline  retinopathy  because  data 
were  available  for  only  25%  of  our  cohort.  We  analyzed 
results  by  both  institution  and  primary  versus  specialty 
clinic.  These  variables  did  not  affect  the  main  outcome 
measures,  and  we  elected  to  leave  them  out  of  the  final 
model.  For  categorical  variables,  adjusted  odds  ratios  and 
95%  confidence  intervals  were  calculated  from  multiple 
logistic  regression.  For  continuous  variables,  standardized 
differences  and  95%  confidence  intervals  were  calculated 
from  multiple  linear  regression.  All  analyses  were  per- 
formed using  a commercial  statistical  software  packaged 
(Statistical  Package  for  the  Social  Sciences  for  Windows, 
Release  6.0,  SPSS  Inc,  Chicago,  Illinois). 

Results 

Patient  Characteristics 

The  non-English-speaking  group  included  persons 
speaking  24  different  languages.  The  five  most  common 
of  these  are  listed  in  Table  1.  Non-English-speaking 
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TABLE  2— Process  Measures  During  12  Months  of  Follow-up 

Non-English-Speaking  English-Speaking 
Clinical  Services  Patients  (n=93)  Patients  (n=S29) 

ADA  Guidelines* 

Standardized  glycohemoglobin, 

>2  tests/yr 


No.  of  tests,  mean 

. . .1.8 

1.4 

Patients  meeting  guideline,  %t  . . 

. .58.1 

41.8 

Urinalysis,  >1  tests/yr 

No.  of  tests,  mean 

. . .0.8 

0.6 

Patients  meeting  guideline,  % . . . 

. .40.9 

33.3 

Physician  visits,  >2/yr 

No.  of  visits,  mean  

. . .5.8 

4.9 

Patients  meeting  guideline,  %t  . . 

. .90.3 

79.0 

Ophthalmologic  examination,  >l/yr 

No.  of  visits,  mean  

. . .1.1 

1.0 

Patients  meeting  guideline,  % ... 

. .30.1 

27.8 

Other  Process  Measures 

Lipid  panel 

No.  of  tests,  mean 

. . .0.3 

0.4 

Patients  with  >1  tests  done,  % . . . 

. .22.6 

29.9 

Serum  creatinine  level 

No.  of  tests,  mean 

. . .3.8 

4.9 

Patients  with  >1  tests  done,  % . . . 

. .81.7 

76.0 

24-Hr  urine  protein  collection 

No.  of  tests,  mean 

. . .0.2 

0.1 

Patients  with  >1  tests  done,  % ... 

. .17.2 

10.8 

Dietary  consultation 

No.  of  visits,  mean  

. . .0.2 

0.1 

Patients  with  >1  visits,  %f 

. .12.9 

5.1 

•These  process  measures  are  based  on  American  Diabetes  Association  (ADA)  Guide- 
lines for  Clinical  Services.  Other  process  measures  are  recommended  by  the  ADA,  but  at 
variable  intervals  depending  on  the  clinical  situation. 
tP<  .05  by  the  test. 
tP<  .01  by  the  x*  test 


patients  were  more  likely  to  be  older,  female,  Asian,  and 
covered  by  Medicaid  compared  with  English-speaking 
patients  (all  P<.05).  They  were  also  more  likely  to 
receive  routine  diabetes  care  from  a primary  care  clinic 
(83.9%  versus  71.3%;  /’<.05)  and  attend  the  county  hos- 
pital (62.4%  versus  51.0%;  P<.05).  None  of  the  patients 
attended  both  the  UWMC  and  the  HMC.  Approximate- 
ly twice  as  many  English-speaking  patients  were  new  to 
their  clinic,  and  this  approached  statistical  significance: 
P=.05).  Differences  in  baseline  retinopathy  were  not  sta- 
tistically significant. 

Process  Measures 

The  non-English-speaking  group  had  a significantly 
higher  percentage  of  patients  whose  care  met  the  ADA 
guidelines  of  two  or  more  standardized  glycohemoglo- 
bin tests  per  year  and  two  or  more  physician  visits  per 


year  (Table  2;  all  P<.05).  There  was  also  a significantly 
greater  percentage  of  non-English-speaking  patients 
who  received  one  or  more  dietary  consultations  (f’<.01 ). 
The  groups  did  not  differ  significantly  in  the  percentages 
of  patients  receiving  other  process-of-care  measures. 

Outcome  Measures 

Table  3 shows  the  outcome  measures  for  the  two  groups. 
Non-English-speaking  and  English-speaking  patients  did 
not  differ  significantly  in  the  mean  values  of  standardized 
glycohemoglobin,  serum  lipids,  blood  urea  nitrogen,  and 
serum  creatinine.  Although  only  about  a quarter  of  all 
patients  had  lipid  panels  performed,  for  other  laboratory 
tests,  more  than  75%  of  patients  had  the  tests  performed. 
The  groups  were  similar  in  emergency  department  and 
urgent  care  use,  hospital  admissions,  and  total  charges. 

Complications 

The  number  of  patients  with  complications  was 
small  (Table  4).  There  were  no  significant  differences 
in  the  percentages  of  admissions  for  hyperosmolar 
coma,  lower  extremity  amputations,  foot  ulcers,  or  foot 
infections.  As  expected,  there  were  no  diagnoses  of 
diabetic  ketoacidosis  because  the  screening  process 
removed  all  patients  with  IDDM  from  the  cohort.  The 
percentages  of  patients  with  retinopathy  were  similar, 
as  were  the  percentages  of  patients  with  elevated  blood 
urea  nitrogen  levels,  elevated  serum  creatinine  levels, 
undergoing  dialysis,  or  with  any  combination  of  renal 
abnormalities. 

Multivariate  Analysis 

Table  5 shows  the  adjusted  odds  ratios  and  standardized 
differences  using  English-speaking  patients  as  the  refer- 
ence group.  Regression  analyses  were  not  performed  for 
variables  where  group  values  were  zero.  The  differences 
between  the  non-English-speaking  and  English-speaking 
groups  persisted  after  adjustment,  with  non-English- 
speaking  patients  more  likely  to  receive  two  or  more  gly- 
cohemoglobin tests,  two  or  more  physician  visits,  and  one 
or  more  dietary  consultations  (all  P<.Q5).  There  were  no 
significant  differences  between  the  groups  for  all  other 
process  measures,  outcome  measures,  or  complications. 

Comment 

This  study  suggests  that  both  before  and  after  adjust- 
ment for  baseline  characteristics,  there  are  significantly 
more  non-English-speaking  patients  at  these  institutions 
whose  care  met  the  ADA  guidelines  of  two  or  more  gly- 
cohemoglobin tests  per  year  and  two  or  more  clinic  vis- 
its per  year  and  who  received  one  or  more  dietary 
consultations.  We  discovered  no  other  significant  differ- 
ences in  processes  or  outcomes  of  care,  despite  our  find- 
ings that  the  non-English-speaking  patients  had 
significantly  greater  percentages  of  persons  who  were 
elderly,  from  racial  minorities,  or  covered  by  Medicaid. 

Our  observation  that  the  quality  of  NIDDM  care  for 
non-English-speaking  patients  appears  to  be  as  good  as. 
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TABLE  3— Outcome  Measures  During  12  Months  of  Follow-up 

Outcomes 

Non-English-Speaking  Patients  (n=9l) 

English-Speaking  Patients  (n=S29) 

Mean  standardized  glycohemoglobin,  proportion  of  total  (%) 

0.08  (8.5) 

0.08  (8.4) 

Mean  plasma  glucose,  mmol/liter  (mg/dl)  

11.0  (198) 

11.2  (203) 

Lipids* 

Mean  plasma  cholesterol,  mmol/liter  (mg/dl)  

5.59  (216) 

5.41  (209) 

Mean  plasma  triglycerides,  mmol/liter  (mg/dl)  

2.75  (243) 

2.78  (246) 

Mean  low-density  lipoprotein  cholesterol,  mmol/liter  (mg/dl)  .... 

3.41  (132) 

3.22  (124) 

Mean  high-density  lipoprotein  cholesterol,  mmol/liter  (mg/dl)  .... 

1.12(43.4) 

1.12(43.2) 

Mean  blood  urea  nitrogen,  mmol/liter  (mg/dl) 

7.0  (19.6) 

7.1  (19.8) 

Mean  serum  creatinine,  (mol/liter  (mg/dl) 

101.0  (1.1) 

110.0  (1.2) 

Emergency  department/urgent  care  use 

Mean  visits/patient  

0.3 

0.6 

Ever  visited,  % 

22.6 

26.1 

Hospital  admissions 

Mean  hospital  days/patient  

0.2 

0.3 

Mean  admissions/patient 

0.02 

0.04 

Ever  admitted,  % 

2.2 

3.2 

Total  charges 

Mean  (SD),  $ 

3,520  (5,940) 

4,290  (7,330) 

Mean  of  In  dollars  (SD)  

7.3  (1.4) 

7.3  (1.6) 

Patients  with  total  charges  >$18,000,  % 

5.4 

5.1 

*Twenty-one  (22.6%)  non-English-speaking  patients  and  158  (29.9%)  English-speaking  patients  had  lipid  panels  performed.  For  all  other  laboratory  out- 
comes, at  least  75%  in  each  group  had  the  tests  perfoimed. 

and  possibly  better  than,  the  quality  of  care  for  English- 
speaking  patients,  was  unexpected.  A large  body  of 
research  suggests  that  patients  from  racial  and  ethnic 
minorities  and  of  lower  socioeconomic  status  receive 
worse  processes  and  outcomes  of  medical  care  than 
most  US  residents.  Kahn  and  co-workers  demonstrated 
that  hospitalized  Medicare  patients  who  were  black  or 
from  poor  neighborhoods  had  worse  processes  of  care 
and  greater  instability  at  discharge.'^  Peterson  and  col- 
leagues concluded  that  blacks  admitted  to  Veterans 
Affairs  medical  centers  with  acute  myocardial  infarction 
were  significantly  less  likely  to  undergo  cardiac 
catheterization  or  coronary  revascularization.’^  Both 
studies  showed  differences  in  the  processes  of  care 
based  on  racial  and  socioeconomic  factors  in  care  sys- 
tems where  ability  to  pay  is  likely  not  an  issue.  Several 
studies  have  shown  that  persons  who  are  poor,  unin- 
sured, or  covered  by  Medicaid  are  less  likely  to  receive 
recommended  health  maintenance  screenings,’^  have 
longer  and  more  costly  hospital  admissions,’^  suffer 
more  adverse  outcomes  during  a hospital  stay,’^  and  are 
admitted  to  a hospital  more  frequently  for  preventable 
conditions,  including  diabetic  ketoacidosis  and  hyperos- 
molar coma.^^-^^ 

Physicians  who  work  with  large  numbers  of 
non-English-speaking  patients  face  many  challenges  in 
providing  care  to  them.  Many  patients  do  not  have 
access  to  adequate  interpretation  services,  and  for  those 


who  do,  their  physicians  must  be  able  to  use  interpreters 
skillfully  and  overcome  the  extra  time  spent  in  transla- 
tion of  the  medical  interview. Patients  from  other 
cultures  use  different  conceptual  models  of  illness,  treat- 
ment, and  the  physician-patient  relationship.^"”'^*  To 
many  non-English-speaking  persons  who  are  unfamiliar 
with  the  western  medical  concepts  of  changing  dietary 
habits,  monitoring  asymptomatic  conditions,  and  taking 
medication  for  an  entire  lifetime,  the  treatment  of  dia- 
betes in  the  United  States  seems  strange  and  at  odds  with 
their  own  beliefs.  Many  people  who  do  not  speak  Eng- 
lish are  refugees  and  have  endured  severe  psychosocial 
stresses,  both  in  their  home  countries  and  in  relocating  to 
this  country.^'”'^^"*’  They  frequently  suffer  from  somati- 
zation and  major  depression  and  often  look  to  their  pri- 
mary care  physician  as  the  source  of  a wide  variety  of 
social  services.*^ 

For  physicians  caring  for  non-English-speaking 
patients,  addressing  these  issues  may  lead  to  considerable 
time  spent  performing  activities  other  than  routine  health 
maintenance.^'”  Given  this  background,  the  observation 
that  care  for  non-English-speaking  patients  at  these  insti- 
tutions appeared  to  be  as  good  as,  if  not  better  than,  care 
for  English-speaking  patients  was  unexpected. 

Although  the  quality  of  diabetes  care  for  non-Eng- 
lish-speaking patients  was  comparable  to  that  received 
by  the  English-speaking  patients,  the  care  for  both 
groups  still  fell  short  of  ADA  guidelines.  This  is  consis- 


WJM,  June  1998— Vol  168,  No.  6 


Quality  of  Diabetes  Care — Tocher  and  Larson  509 


TABLE  4.— Complications  During  12  Months  of  Follow-up 


Non-English-Speaking  English-Speaking 
Complications  Patients  (n=93),  % Patients(n=S29),  % 


Hospital  admissions 


for  hyperosmolar  coma 

. . . .0.0 

0.2 

Lower  extremity 

amputations,  new  cases  

. . . .0.0 

0.6 

Diabetic  foot  ulcers,  new  cases  . . . 

. . . .3.2 

4.3 

Diabetic  foot  infections. 

new  cases  

. . . .0.0 

2.6 

Diagnosis  of  retinopathy* 

. . .41 .4 

46.5 

Nephropathy  Patients  with 
blood  urea  nitrogen  >14.3 

mmol/liter  (40  mg/dl)t 

. . . .3.9 

6.3 

Patients  with  serum  creatinine 

>1 77  mmol/liter  (2  mg/dl1t  . ■ • • 

. . . .7.9 

6.0 

Patients  undergoing  dialysis 

. . . .2.2 

1.5 

Patients  with  renal  insufficiencyf  . . 

. . . .7.9 

8.6 

•The  analysis  was  limited  to  the  29  (31 .2%)  non-English-speaking  patients  and  1 59 
(30.0%)  English-speaking  patients  who  were  seen  in  the  ophthalmology  clinic  during  the 
12-month  follow-up  period.  Percentages  include  both  new  and  established  cases  of 
retinopathy. 

tThe  analysis  was  limited  to  the  76  (81.7%)  non-English-speaking  patients  and  395 
(74.7%)  English-speaking  patients  who  had  both  blood  urea  nitrogen  and  serum  creatinine 
tests  performed. 

JRenal  insufficiency  was  defined  as  the  presence  of  any  or  all  of  the  preceding  3 renal 
complications. 


tent  with  previous  research.  Brechner  and  associates 
found  that  51%  of  all  persons  with  diabetes  in  the  Unit- 
ed States  did  not  receive  annual  dilated  eye  examina- 
tions.^^ Weiner  and  colleagues  demonstrated  that  for 
Medicare  patients  with  diabetes  mellitus,  during  12 
months  of  follow-up,  89%  did  not  receive  glycohemo- 
globin  testing,  54%  did  not  see  an  ophthalmologist,  and 
45%  received  no  cholesterol  testing. 

There  are  several  possible  explanations  for  why 
non-English-speaking  patients  in  this  study  received 
diabetes  care  comparable  in  quality  to  that  for  English- 
speaking  patients,  when  previous  research  suggests  that 
they  usually  receive  worse  medical  care.  Many  of  the 
studies  that  documented  worse  processes  and  outcomes 
of  care  for  socially  disadvantaged  patients  concluded 
that  access  to  care  was  a major  causative  factor.  Our 
cohort  was  not  drawn  from  the  population  at  large,  but 
from  established  patients,  who  may  have  been  more 
health-conscious  or  faced  fewer  access  barriers.  Our 
study  suggests  that  once  non-English-speaking  persons 
have  access  to  these  two  institutions,  they  can  receive 
the  same  quality  of  care  as  English-speaking  patients. 
Almost  all  previous  studies  of  non-English-speaking 
patients  in  the  United  States  have  been  of  Latino  patients 
only.  Our  non-English-speaking  patient  group  was  het- 
erogeneous, with  large  numbers  of  Soviet,  east  African, 
and  Asian  refugees,  and  these  persons  may  interact  with 
the  US  medical  system  differently  than  Latino  patients. 
Finally,  our  two  most  significant  findings — increased 
frequency  of  glycohemoglobin  testing  and  clinic  vis- 
its— may  simply  be  a reflection  of  the  physicians  being 


TABLE  S.— Multivariate  Analysis  During  12  Months  of  Follow-up* 


Standardized  Difference  or 
Odds  Ratio  (95%  Cl) 

Process  Measures 

Standardized  glycohemoglobin,  >2  tests 1.9  (1.2  to  3.0)t 

Physician  visits,  >2 2.6  (1 .2  to  5.4)t 

Urinalysis,  >1  tests  1.5  (0.9  to  2.4) 

Ophthalmologic  examination,  >1  1.0  (0.6  to  1 .6) 

Lipid  panel,  >1  tests  0.6  (0.4  to  1.1) 

Serum  creatinine  level,  >1  tests 1 .4  (0.8  to  2.6) 

24-Hr  urine  protein  collection,  >1  tests  1.5  (0.8  to  2.9) 

Dietary  consultation,  >1  2.8  (1.3  to  6.1  )t 

Outcome  Measures 

Mean  standardized  glycohemoglobin  0.2  (-0.3  to  0.6) 

Mean  plasma  glucose  -2.8  (-23.3  to  1 7.7) 

Mean  blood  urea  nitrogen -1.5  (-4.4  to  1 .4) 

Mean  serum  creatinine  -0.1  (-0.4  to  0.2) 

Mean  plasma  cholesterol 9.3  (-7.3  to  25.8) 

Mean  plasma  triglycerides 12.9  (-89.5  to  115.3) 

Mean  low-density  lipoprotein  cholesterol  ...  .11.3  (-7.5  to  30.1) 
Mean  high-density  lipoprotein  cholesterol  . . .-3.1  (-8.5  to  2.2) 

Total  charges,  mean  of  In  dollars 0.2  (-0.2  to  0.5) 

Complications 

Diabetic  foot  ulcers,  new  cases  0.8  (0.2  to  2.7) 

Diabetic  foot  infections,  new  cases  0.1  (0.0  to  3”t) 

Retinopathy,  new  or  established§ 0.8  (0.3  to  2.1) 

Renal  insufficiency,  new  or  established!!  0.7  (0.3  to  2.0) 


Note:  For  Outcome  Measures,  data  is  standardized  difference. 


•For  categorical  variables,  adjusted  odds  ratios  and  95%  confidence  intervals  (CIs)  were 
calculated  from  multiple  logistic  regression.  For  continuous  variables,  standardized  differ- 
ences and  95%  CIs  were  calculated  from  multiple  linear  regression.  Regression  models  con- 
trol for  age,  sex,  new  patient  status,  and  insurance  status,  with  English-speaking  patients  as 
the  reference  group. 
tP<.05. 
tl41 847.2 

§The  analysis  was  limited  to  the  29  (31 .2%)  non-English-speaking  patients  and  1 59  (30.0%) 
English-speaking  patients  who  were  seen  in  the  ophthalmology  clinic  during  the  1 2-month  fol- 
low-up period. 

|[The  analysis  was  limited  to  the  76  (81.7%)  non-English-speaking  patients  and  395  (74.7%) 
English-speaking  patients  who  had  both  blood  urea  nitrogen  and  serum  creatinine  tests  per- 
formed. 


less  certain  of  the  medical  history  and  getting  less  done 
at  each  visit.  To  compensate,  they  may  have  ordered 
more  tests  and  scheduled  more  visits. 

Our  findings  have  several  limitations.  Because  the 
databases  were  not  insurance  claims  data  but  provider 
records,  it  is  possible  that  patients  may  have  received 
care  outside  the  UWMC  and  HMC  for  services  such  as 
eye  examinations,  dialysis,  or  emergency  care,  and  these 
visits  would  not  have  been  included  in  this  study. 
Because  we  cannot  be  sure  of  the  number  of  patients  who 
received  outside  ophthalmologic  examinations,  and 
because  we  only  examined  four  months  of  data,  our  fig- 
ures for  baseline  retinopathy  are  likely  incomplete. 
Nonetheless,  we  do  not  think  ascertainment  bias  favors 
one  group  over  the  other.  We  were  unable  to  adjust  for 
disease  severity  using  baseline  retinopathy,  and  it  is  pos- 
sible that  one  group  may  have  more  advanced  disease. 
Our  estimate  of  cost  of  care  does  not  include  a per-patient 
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cost  of  interpreter  use  because  the  costs  of  interpreter  ser- 
vices are  paid  using  an  overall  institutional  budget.  It  is 
likely  that  we  underestimated  the  mean  charges  for  the 
non-English-speaking  group.  Based  on  an  average  inter- 
preter charge  of  $37  for  a typical  follow-up  office  visit, 
we  estimate  that  the  mean  non-English-speaking  patient 
charge  for  outpatient  services  would  increase  by  $216. 

How  we  were  able  to  assess  quality  of  care  was  also 
limited.  By  restricting  our  analysis  to  measures  available 
in  institutional  databases,  we  could  not  evaluate  clinical 
examination  criteria  such  as  foot  examinations.  Because 
performing  these  examinations  consumes  more  time 
than  ordering  laboratory  tests,  physicians  may  have 
done  them  less  frequently  for  non-English-speaking 
patients.  We  were  not  able  to  assess  whether  the  content 
of  physician-patient  interaction  differed  between  the  two 
groups,  and  it  is  possible  that  because  of  time  constraints 
and  language  barriers,  key  elements  of  history  taking  or 
diabetic  teaching  were  omitted  for  non-English-speak- 
ing  patients.  This  was  a relatively  small  sample  with 
only  12  months’  follow-up.  The  study  may  not  have  had 
adequate  power  or  duration  to  demonstrate  differences 
in  certain  outcomes,  particularly  complications  such  as 
renal  insufficiency  that  take  years  to  develop.  The 
absence  of  differences  in  disease  outcomes,  although 
somewhat  reassuring,  should  be  interpreted  with  cau- 
tion. The  study  did  have  adequate  power  to  detect  rela- 
tively small  differences  in  processes  of  care  and 
short-term  laboratory  outcomes.  Eor  example,  the  study 
had  80%  power  to  detect  a difference  in  standardized 
glycohemoglobin  values  of  0.6  points.  Therefore,  our 
findings  for  processes  of  care  and  short-term  laboratory 
outcomes  are  likely  robust  and  reflect  real  differences. 

Einally,  the  potential  for  misclassification  exists.  There 
is,  however,  no  reason  to  suspect  that  there  would  be 
selective  misclassification  of  diagnostic  and  procedure 
codes  for  non-English-speaking  patients.  Moreover, 
many  of  our  key  measures,  including  laboratory  process 
and  outcome  measures  and  the  identification  of  diabetic 
patients,  were  independent  of  billing  databases.  Although 
we  were  unable  to  review  medical  records  to  confirm  the 
accuracy  of  diagnostic  and  procedure  codes,  a 1994  audit 
of  the  physician  billing  database  at  the  UWMC  demon- 
strated that  virtually  100%  of  inpatient  billing  records 
were  free  of  errors  compared  with  medical  records.  It  is 
also  possible  that  some  patients  who  did  not  speak  Eng- 
lish well  did  not  have  interpreters  present  for  their 
appointments.  This  number  is  likely  to  be  low,  based  on 
discussions  with  physicians  at  these  institutions  and 
because  of  the  state  and  institutional  policies  for  provid- 
ing interpreters  for  all  patients  regardless  of  ability  to 
pay.^  Eurthermore,  after  reviewing  data  from  a five-month 
time-motion  study  that  we  performed  at  Harborview 
Medical  Center  Adult  Medicine  Clinic  (T.M.T.  and 
E.B.L.,  unpublished  data,  January-May,  1996),  we  found 
that  only  2 of  the  79  non-English-speaking  patients  iden- 
tified by  the  interpreter  services  schedule  arrived  without 
an  interpreter.  All  other  patients  not  on  the  interpreter  ser- 
vices schedule  were  assumed  to  be  English  speakers,  and 


all  of  the  remaining  135  patients  were  able  to  read  and 
understand  a consent  form  in  English. 

A major  implication  of  this  study  is  that  with  a com- 
mitment to  make  professional  interpreters  available  to 
all  patients,  health  care  institutions  can  provide  diabetes 
care  to  non-English-speaking  patients  that  appears  to  be 
of  comparable  quality  to  that  provided  to  English  speak- 
ing patients.  Our  results  should  not  be  generalized  to  all 
non-English-speaking  patients,  however.  Washington 
State  and  the  two  institutions  studied  here  have  some  of 
the  most  comprehensive  interpreter  services  policies 
anywhere  in  the  country.^  Every  interpreter  working  at 
these  institutions  has  passed  a written  and  oral  certifica- 
tion examination.  Most  institutions  rely  on  family  mem- 
bers or  employees  to  act  as  interpreters,  which  often 
leads  to  considerable  distortion  in  the  communication 
process  and  is  associated  with  worse  quality  of 
care.^”*  ''’-''^  In  this  study,  diabetes  care  was  evaluated  for 
only  a highly  selected  cohort  of  patients  who  visited  the 
clinics.  We  had  no  way,  however,  of  measuring  the 
processes  and  outcomes  of  care  for  the  non-English- 
speaking  persons  in  our  community  who  were  unable, 
because  of  language  or  socioeconomic  factors,  to  enter 
the  health  care  system. 

Studies  are  needed  of  the  quality  of  medical  care  for 
non-English-speaking  patients.  A recent  article  docu- 
mented the  systematic  exclusion  of  non-English-speak- 
ing  patients  from  biomedical  research.^*’  Furthermore, 
most  large-scale  health  surveys  of  non-English  speakers 
have  focused  exclusively  on  Spanish-speaking  persons, 
thereby  excluding  other  non-English-speaking  groups. 
Research  on  the  quality  of  medical  care  needs  to  include 
a broad  spectrum  of  non-English-speaking  patients  and 
also  focus  on  whether  the  content  of  care  differs  for 
non-English-speaking  patients.  Investigators  should 
also  study  whether  using  professional  versus  nonprofes- 
sional interpreters  affects  quality  of  care.  Most  physi- 
cians who  have  non-English-speaking  patients  agree 
that  care  for  these  persons  requires  more  time  and  effort, 
but  our  findings  offer  encouragement  that  this  extra 
work  may  result  in  comparable  quality  of  care. 
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Evolution  of  the  Hostile  Use  of  Biological  Agents 
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Selected  events  in  the  history  of  biological  weapons  are  highlighted  to  increase  physicians'  awareness 
of  the  threat  of  biological  weapons.  The  hostile  use  of  biological  substances  originated  in  antiquity 
and  pervades  the  history  of  human  conflict.  Although  difficult  to  verify  at  times,  the  use  of  such 
weaponry  has  not  been  limited  to  national  militaries.  Disgruntled  civilians  and  even  physicians  have 
used  biological  weapons  to  promote  their  interests.  Their  potency,  cost-effectiveness,  and  the  ability 
to  manufacture  and  deploy  them  with  little  sophistication,  or  under  the  semblance  of  legitimate  com- 
mercial endeavors,  will  ensure  that  biological  weapons  remain  a constant  threat  to  public  health. 

(Lesho  E,  Dorsey  D,  Bunner  D.  Feces,  dead  horses,  and  fleas — Evolution  of  the  hostile  use  of  biological  agents.  West  J 
Med  1998;  168:512-516) 


The  flea,  though  he  kill  none,  he  does  all  the  harm  he  can. 

Devotions  Upon  Emergent  Occasions 
JOHN  DONNE,  1642 

Biological  weapons  originated  in  antiquity  and  pervade 
the  history  of  armed  conflict  (Figure  1).  The  deliber- 
ate contamination  of  food  and  water  sources  with  animal 
carcasses,  pioneered  by  the  Greco-Romans  during  the 
Carthaginian  Wars  in  the  5th  century  BC,  marked  the 
dawn  of  biological  warfare. Barbarossa  used  the  bodies 
of  dead  soldiers  to  contaminate  drinking  wells  during  the 
Battle  of  Tortona  in  1155.'  When  a Venetian  expeditionary 
force  attacked  Ragusa  in  1171  in  an  attempt  to  rescue 
imprisoned  comrades,  the  Ragusans  delayed  negotiations 
for  several  months,  knowing  that  the  force  would  eventu- 
ally require  water  from  previously  contaminated  wells.' 
Most  of  the  would-be  rescuers  became  ill  and  returned 
sans  prisoners.'  During  the  American  Revolutionary  War, 
British  and  Colonial  forces  knowingly  offered  the  Ameri- 
can Indians  blankets  and  handkerchiefs  contaminated  with 
variola  from  use  at  smallpox  infirmaries. Although 
fomite  transmission  of  variola  is  less  efficient  than  respira- 
tory transmission,-^  the  incidence  of  smallpox  increased 
substantially  among  those  who  received  the  tainted  gar- 
ments.During  the  US  Civil  War,  it  was  common  prac- 
tice for  the  retreating  forces  to  slaughter  livestock  in  ponds 
and  streams,  attempting  to  deny  the  enemy  potable  water 
or  hygienic  living  conditions. 

The  use  of  biological  agents  was  not  limited  to  defen- 
sive or  retrograde  operations.  Scythian  archers  in  400  BC 


and  Hannibal  in  190  BC  were  probably  the  first  to 
“weaponize”  biological  agents.  The  former  did  it  by  dip- 
ping their  arrowheads  in  feces  or  decaying  cadavers;  the 
latter,  by  launching  pottery  filled  with  poisonous  snakes 
onto  the  ships  of  King  Eumenes  during  the  Second 
Macedonian  War.'“^  Plague-infected  cadavers  were 
hurled  into  the  fortifications  of  adversaries  during 
medieval  battles  and  during  the  famous  Mongol  siege  of 
the  Ukrainian  city  of  Kaffa  (now  Feodosiya)  in  1347.'“^ 
Later,  the  development  of  the  trebuchet,  an  enhanced  cat- 
apult, made  it  possible  to  accurately  launch  several-hun- 
dred-pound loads  of  manure  or  large  piles  of  bodies  that 
previously  had  been  too  heavy.*  Although  some  authors 
believe  cadavers  were  not  competent  plague  vectors,^  the 
prevailing  scientific  establishment  of  those  times  lacked 
the  epidemiologic  sophistication  to  realize  this.  Biologi- 
cal projectiles  had  some  strategic  value — if  only  psycho- 
logical— because  their  use  persisted  into  the  20th  century 
during  the  Russian  Revolution,  various  European  con- 
flicts, and  the  South  African  Boer  wars.'“^-’ 

A more  recent  method  of  delivering  a biological 
agent  is  through  aerosolization.  In  the  case  of  smallpox, 
aerosols  generated  from  skin  lesions  represent  an  effec- 
tive mode  of  transmission.  Dried  tissue  from  cattle, 
goats,  and  sheep  infected  with  Coxiella  burnetii  can 
spread  pathogenic  aerosols  as  far  as  1 km.''-^  A Polish 
artillery  officer  might  have  been  the  first  to  recognize 
the  strategic  value  of  aerosolized  infectious  agents.  In 
1650,  he  suggested  that  projectiles  be  made  of  “hollow 
spheres  filled  with  the  slobber  of  rabid  dogs  and  other 
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substances  that  can  poison  the  atmosphere  and  cause 
epidemics.”'  Today,  researchers  consider  aerosolization 
of  5-10  p.m  particles  one  of  the  most  effective  means  of 
delivering  a biological  agent.''-^”'^ 

Role  of  Physicians 

Soldiers  were  not  the  only  ones  who  committed  acts  of 
biological  aggression.  Scientific  and  medical  establish- 
ments also  participated.  Several  physicians  have  played 
prominent  roles  in  the  history  of  biological  warfare.  In 
1495  Cesalpino,  an  Italian  physician,  gave  wine  infused 
with  blood  from  patients  afflicted  with  leprosy  to  French 
forces  during  the  Naples  Campaign.'  A Confederate  sur- 
geon, Dr  Blackburn,  was  court-martialed  for  allegations 
of  importing  clothes  infected  with  yellow  fever  during 
the  US  Civil  War.'  As  the  French  retreated  during  the 
Battle  for  Paris  in  the  Franco-Prussian  War,  another 
physician  suggested  that  linens  and  clothes  from  small- 
pox victims  be  conspicuously  left  behind  so  that  the 
advancing  Prussian  forces  would  find  and  use  the  taint- 
ed garments.'-^''"’ 

Shiro  Ishii,  a Japanese  Army  physician  who  rose  to 
the  rank  of  general,  epitomized  physician  involvement 
in  the  biological  war  effort.  Ishii  dreamt  of  “doctors  in 
combat  alongside  the  glorious  infantry.”'^  “Alongside” 
implied  offensively  using  biological  agents,  not  caring 
for  the  wounded.  Dr  Ishii  is  reported  to  have  offered 
chocolates  filled  with  anthrax  bacteria  to  children  in  the 
Chinese  town  of  Nanking  (Nanjing).^  In  1928,  he 
secured  generous  funding  for  biological  weapon  pro- 
grams and  spearheaded  the  establishment  of  a colossal 
research  facility  that  included  a main  complex  of  150 
buildings  and  18  satellite  facilities  scattered  from 
Manchuria  on  mainland  China  to  Tokyo,  the  Dutch  East 
Indies,  and  Celebes.^”'^  It  employed  a staff  of  more  than 
3,000,  including  entomologists,  botanists,  microbiolo- 
gists, and  at  least  50  physicians. Authors  credit  Dr 
Ishii  with  having  launched  perhaps  the  most  gruesome 
series  of  biological  weapon  experiments  in  histo- 
j.y  2,3.7.13-15  many  as  10,000  prisoners  died  as  a result 
of  having  been  fed,  sprayed,  injected,  or  bombed  with  a 
long  list  of  biological  and  chemical  agents,  including  but 
not  limited  to  plague,  glanders,  anthrax,  dengue, 
cholera,  and  tularemia.^-^-’'^"'^  Prisoners  were  given 
seawater  intravenously  or  horse  blood  in  plasma 
exchange  replacements  or  deliberately  frozen  to  death  to 
ascertain  the  effect  of  temperature  on  the  various 
pathogens.'^  To  determine  the  effects  of  barotrauma, 
they  were  pressurized  until,  as  one  eyewitness  put  it, 
“their  eyes  ruptured  and  bled.”'^  At  specifically  desig- 
nated research  facilities  under  Ishii ’s  purview,  no  pris- 
oners were  allowed  to  survive.^  '^  If  they  survived  the 
initial  series  of  experiments,  they  were  then  “sacrificed” 
to  determine  the  progress  of  the  iatrogenesis.^'^  '^ 

Plague  fascinated  Ishii.  He  believed  it  held  great 
strategic  potential  and  so  masterminded  the  flea  bomb,  a 
porcelain  structure  filled  with  plague-infected  fleas  and 
oxygen.'^  '"'  Oxygen  sustained  the  fleas  during  high-alti- 


tude releases,  whereas  porcelain  required  less  heat  and 
force  to  shatter  during  detonation,  allowing  more  fleas  to 
survive.  The  brittleness  of  porcelain  and  a secondary 
charge  ensured  that  the  shell  turned  to  dust,  leaving  no 
physical  evidence  of  spent  munitions.'^  '"'  About  15  mil- 
lion fleas  were  released  per  attack.^  Previously  classified 
documents  revealed  that  at  least  1 1 Chinese  cities  were 
attacked  with  plague,  anthrax,  and  paratyphoid.'-^  ’ From 
1940  to  1942,  as  many  as  700  Chinese  civilians  died 
because  of  direct  attacks.'’-’-'^  ''^  More  than  120  deaths 
resulted  from  the  aerial  dissemination  of  plague-infect- 
ed fleas  over  the  cities  of  Ch’ii-hsien  (Qu  Xian)  and 
Ning-po  (Ning-hsien).’-'^-'"' 

Because  of  the  indiscriminate  nature  of  biological 
weapons  and  the  limited  experience  militaries  had  in 
using  such  weapons,  aggressors  occasionally  succumbed 
to  the  diseases  that  they  were  trying  to  inflict  on  their 
enemy.  During  a Japanese  assault  on  the  Chinese  city  of 
Ch’ang-te  in  1941,  Japanese  forces  incurred  10,000  casu- 
alties and  1,700  deaths  as  a result  of  biological  agents. 

Biological  Warfare 

Besides  Japan,  other  countries  that  possessed  a viable  of 
biological  weapons  program  before  World  War  II  includ- 
ed France,  Russia,  Great  Britain,  and  Germany.  Germany 
used  biological  weapons  as  early  as  World  War  I.  In 
1917,  Germany  attempted  to  infect  livestock  destined  for 
shipment  to  the  United  States  and  Russia  with  anthrax 
and  glanders  (Pseudomonas  mallei)}  By  1942,  Britain 
developed  strategic  amounts  of  anthrax  based  on  then- 
experiments  on  Gruinard  Island,  which  remained  largely 
uninhabitable  for  the  following  four  decades  because  of 
high-level  anthrax  contamination.'-^-'"'  After  manufactur- 
ing 5 million  anthrax-impregnated  cattle  cakes  and  a 
227-kg  (500-lb)  anthrax  bomb,  Britain  later  became  one 
of  the  first  nations  to  voluntarily  halt  research  on  offen- 
sive biological  weapons  in  1957.'-^  '^ 

The  United  States  began  a full-fledged  biological 
weapons  program  in  the  early  1940s  based  on  the  recom- 
mendation of  Secretary  of  War  Henry  Stimson  and  subse- 
quent approval  by  President  Franklin  Roosevelt.  George 
Merck  directed  the  War  Research  Service,  which  oversaw 
the  development  of  Camp  Detrick,  Maryland;  Dugway 
Proving  Ground,  Utah;  and  testing  installations  on  Horn 
Island.  Mississippi.'-"'-^  By  1946,  the  United  States  had 
strategic  amounts  of  botulism  toxin  and  anthrax.'-''-^-'"' 

US  Role  in  Biological  Weapons  Research 

Research  in  the  US  on  biological  weapons  climaxed  dur- 
ing the  period  from  1950  to  1969  as  Fort  Detrick,  Mary- 
land, “became  the  world’s  leading  consumer  of  guinea 
pigs.”’  Vigo,  Indiana,  became  home  to  a biological 
weapons  plant  that,  if  it  were  put  into  use,  would  have 
been  capable  of  producing  100  tons  of  anthrax  spores  per 
month.^-'"'-'^  During  this  period,  the  US  vulnerability  to 
biological  attack  was  clandestinely  demonstrated  by  the 
military  as  they  released  Serratia  marcescens  off  the  coast 


514  WjM,  June  1998— VoM68,  No.  6 


Biological  Weapons — Lesho  et  al 


Germany  attacks  AJIies 
with  glanders  & typhoid 


Geneva  Protocol 


British  anthrax  ("N“)  bomb 

Japanese  attack  Chinese  & Soviets  with 

BW 

Nazi  chief  Meydrich  assassinated  via  botox 


US  aerosol  experiments  via 
covert  dissemination  in  New  York  & 
San  Francisco 


Markov  assassinated  via  rian 
Sverdlovsk  accident 


yellow  rain  debate 
"bee  feces"  vs  toxin 


US  renounces  BW  & 
stops  offensive  program 


BWC 


Iraq  admits  to  covert 
BW  stockpiling 


1910 


1920 


1930 


1940 


1950 


Japan:  Ishii  begins  human 
experimentation  (Units  731  & 100) 


1960 


UK  stops  offensive 
BW  research 


1970 


1980 


1990 


US  signs  BWC  & Geneva  Protocol 


Pre-modern  Area: 

400BC-Scythian  archers  400BC 
JOOBCxRoman/Greeks  use  cadavers  for  contamination 
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1347-Tartars  catapult  dead  plague  victims  at  siege  of  Caffa 
1495-  Italian  soldiers  give  infected  wine  (leprosy)  to  French  forces 
1710-Russians  catapult  dead  plague  victims  at  siege  of  Reval 
1763-British  give  smallpox  blankets  to  Native  Americans 
1864-American  Civil  War.  water  supply  contamination  with  carrion 
1900-Boer  War.  water  supply  contamination  with  dead  bodies 


Figure  1. — Some  of  the  highlights  of  the  history  of  biological  warfare  are  shown.  BW  = biological  weapons,  BWC  = Biological 
Weapons  Convention,  UK  = United  Kingdom 


of  San  Francisco,  California,  and  dropped  lightbulbs  filled 
with  Bacillus  glohi  into  the  ventilator  shafts  of  the  New 
York  City  subway  system. Both  field  trials  demon- 
strated that  minute  amounts  of  bacteria  could  rapidly  and 
effectively  cover  large  areas.  Most  of  San  Francisco’s  pop- 
ulation had  each  inhaled  particulate  matter  containing  sub- 
stantial amounts  of  S marcescensP-^^-^^'^^  In  the  New  York 
subway,  B glohi  had  been  detected  throughout  the  subway 
system  within  minutes  of  being  released.^  " Although 
both  strains  of  bacteria  were  thought  to  be  harmless  bio- 
logical markers,  following  the  San  Francisco  dissemina- 
tion. the  incidence  of  S marcescens  infections  increased, 
including  the  first  reported  fatality  attributed  to  S 
marcescens  endocarditis.^  '^  Following  the  covert  dissemi- 
nation of  aerosolized  Serratia  species  in  Alabama  and 
Florida,  a record  number  of  cases  of  pneumonia  were 
reported  in  the  respective  communities.  None  of  the  out- 
breaks caused  by  S marcescens  were  due  to  the  same 
serotype  and  biotype  as  those  used  in  the  military  field 
experiments.^'^ 

In  1969,  President  Richard  Nixon  championed  the 
Biological  Weapons  Convention  and  Treaty,  terminated 
offensive  research  in  the  United  States,  and  destroyed 
stockpiles  of  such  weapons.  Since  then,  at  least  158 
nations  have  signed  the  treaty  agreeing  to  halt  research 
directed  at  the  offensive  use  of  biological  weapons. ^ 


Continuing  Biological  Weapons  Research 

Despite  this,  there  did  not  appear  to  be  a decrement  in  the 
overall  research  effort.  Research  for  the  detection  and 
defense  of  biological  weapons  is  not  prohibited.  The 
United  States  and  former  Soviet  Union  have  interpreted 
the  treaty  in  such  a way  as  to  allow  ongoing  research  of 
more  than  200  projects,  with  41  devoted  solely  to  recom- 
binant DNA  techniques. During  a five-year  period, 
US  funding  of  biological  weapons  research  increased 
400%.'*  Currently  at  least  18  viruses,  15  bacteria,  and  3 
fungi  are  thought  to  represent  a threat  serious  enough  to 
warrant  the  development  of  detection  devices.'^ 

In  addition  to  robust  research  efforts,  other  evidence 
suggests  that  the  treaty  did  not  promote  biological  disar- 
mament. In  the  spring  of  1979,  an  outbreak  of  anthrax 
occurred  1 ,400  km  east  of  Moscow  in  Sverdlovsk.  Rus- 
sia denied  accusations  by  the  US  Department  of  Defense 
that  the  outbreak  was  the  result  of  military  activity.  Rus- 
sia claimed  that  it  was  the  result  of  the  sale  of  infected 
meat  on  the  black  market.  Initially,  civilian  experts, 
including  a prominent  biochemist  and  biological 
weapons  observer,  along  with  anthrax  specialists  and 
epidemiologists  from  the  Center  for  Disease  Control, 
rejected  the  Department  of  Defense’s  hypothesis,  believ- 
ing it  was  a “sporadic  food-borne  outbreak  in  an  anthrax 
endemic  area.’’^°  In  1992,  Russian  President  Boris 
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Yeltsin  admitted  that  an  accident  at  a biological  weapons 
research  facility  was  at  fault. ^ Two  years  later,  some  of 
the  original  proponents  of  the  contaminated  meat  theory 
concluded  that  the  release  of  aerosolized  anthrax  under 
the  daytime  atmospheric  conditions  of  April  2,  1979,  at 
Military  Compound  19  resulted  in  the  largest  document- 
ed outbreak  of  human  inhalation  anthrax.^' 

Sverdlovsk  was  not  the  only  incident  that  polarized 
the  experts  and  demonstrated  the  difficulty  in  distin- 
guishing natural  from  artificial  epidemics.  It  illustrates 
the  difficulty  in  verifying  biological  weapons  allega- 
tions. In  1982  the  US  State  Department  and  the  Depart- 
ment of  Defense  believed  that  they  had  sufficient 
physical  evidence  to  prove  ongoing  biological  weapons 
use  by  various  countries. The  United  States  accused 
Soviet  and  Soviet-backed  Laotian,  Vietnamese,  and 
Ethiopian  forces  of  employing  trichothecene  mycotox- 
ins  (“yellow  rain”)  against  political  resurgents  in 
H’mong,  Eritrean,  Afghan,  Cambodian,  and  Kam- 
puchean villages  from  1975  to  1981.^^  Trichothecene 
toxins  inhibit  DNA  synthesis  and  are  derived  from  the 
Fusarium  genus  of  plant  fungi.  Several  authorities 
claimed  that  the  yellow  rain,  which  might  be  linked  to 
illnesses  in  these  villages,  was  bee  pollen  because  of  the 
structural  similarities  between  the  two.^-^°-^^  The  yellow 
rain  debate  continued  for  years  because  of  the  paucity  of 
both  eyewitness  reports  and  recovered  aerosols,  the 
inconsistent  testimonials  of  survivors,  and  because,  like 
anthrax  and  other  biological  weapons,  trichothecenes 
occur  naturally.^-^^'^^ 

Effectiveness  of  Treaties 

The  efficacy  of  treaties  in  preventing  future  development 
and  the  use  of  biological  weapons  is  also  debatable.  As 
old  as  the  weapons  themselves,  treaties  appear  ineffec- 
tive at  deterring  biochemical  armament.  The  ancient 
Greeks  and  Romans  forbade  their  use  in  the  lus  gentium 
or  Law  of  Nations.^"'  The  Manus  of  India  did  the  same  in 
500  BC,  as  did  the  Saracens  in  500  AD  and  the  Dutch  in 
1625.^'^  In  1925  Poland  spearheaded  the  Geneva  Proto- 
col, which  also  prohibited  the  use  of  biological  weapons. 
Ironically,  Poland  was  among  the  first  to  use  biological 
weapons  in  sabotage  operations  against  the  Germans  in 
World  War  II. Since  the  Biological  Weapons  Con- 
vention of  1972,  the  number  of  countries  with  biological 
weapons  continues  to  escalate  and  currently  includes 
Iran,  Iraq,  Libya,  Syria,  North  Korea,  Taiwan,  Israel, 
Egypt,  Vietnam,  Laos,  Cuba,  Bulgaria,  India,  South 
Korea,  South  Africa,  China,  and  Russia.^'^"^’^^ 

Ease  of  Use 

The  appeal  of  biological  weapons  extends  beyond 
national  militaries.  Terrorists,  spies,  and  frustrated  citi- 
zens resorted  to  biological  weapons  to  promote  their 
interests.^-’-’'*'^'^^*  During  the  World  War  II,  Reinhard 
Heydrich,  a high-ranking  Nazi  secret  agent,  succumbed 
to  wounds  incurred  during  an  assassination  attempt  with 


botulinum  toxin. In  1978,  two  Bulgarian  exiles  were 
assassinated  with  ricin,  a toxic  protein  derived  from  the 
castor  bean.'  ’ In  the  mid  1980s,  an  outbreak  of  Giardia 
lamhlia,  confined  to  a single  apartment  block  in  Edin- 
burgh, Scotland,  was  attributed  to  the  deliberate  conta- 
mination of  a water  tank  with  feces.’  In  1984,  members 
of  the  Rajneeshpuram  cult  contaminated  the  salad  bars 
of  four  restaurants  in  The  Dalles,  Oregon,  with  Salmo- 
nella species  they  cultured  in  a laboratory  on  their  com- 
pound.’^ The  result  was  751  cases  of  enteritis  and  45 
hospital  admissions.’^  In  1989,  the  mayor  of  Los  Ange- 
les, California,  received  letters  from  an  organization 
known  as  the  “breeders,”  who  claimed  to  be  spreading 
Mediterranean  fruit  flies  in  protest  of  prevailing  agricul- 
tural policies.’  The  US  Department  of  Agriculture  later 
confirmed  these  claims  based  on  the  pattern  of  infesta- 
tion.’ Wanting  “to  purge  the  U.S.  of  Iraqis  super-germs,” 
a laboratory  technician  who  was  a member  of  a white 
supremacist  organization,  using  a false  letterhead,  suc- 
cessfully ordered  three  vials  of  Yersinia  pestis  from  the 
American  Type  Culture  Collection  in  Rockville,  Mary- 
land, on  May  5,  1995.’"'  Had  he  not  become  impatient 
and  complained  about  a delay  in  the  shipment,  the  inci- 
dent would  have  gone  unnoticed.’"'  In  the  fall  of  1996, 
someone  intentionally  contaminated  pastries  in  a break 
room  of  a Texas  medical  center  with  Shigella  dysenteri- 
ae  from  the  laboratory’s  stock  strain.”  Twelve  people 
had  severe  diarrheal  illness,  and  four  required  admission 
to  a hospital.” 

Several  characteristics  of  biological  weapons  will 
continue  to  ensure  their  popularity.  The  most  potent  and 
cost-effective  type  of  weapon  to  produce,  a major  bio- 
logical weapon  requires  only  $10,000  worth  of  equip- 
ment and  a 5x5-m  (16Xl6-ft)  room  to 

manufacture.^’"'”’’''  The  infectious  dose  of  Coxiella 
burnetii  can  be  as  little  as  one  organism."'’^  Botulinum 
toxin  has  the  smallest  mean  lethal  dose  of  any  biochem- 
ical compound."'’^’’^  The  production  of  mass  casualties 
requires  approximately  $2,000  per  square  kilometer 
using  conventional  weapons,  $800  per  square  kilometer 
using  nuclear  weapons,  $600  per  square  kilometer  using 
chemical  weapons,  and  $1  per  square  kilometer  for  bio- 
logical weapons.^’"'  '’’”  ’"'  Ten  grams  of  anthrax  can  kill 
as  many  people  as  900  kg  (1,984  lb)  of  the  chemical 
nerve  agent  sarin. ’’^  (Had  biological  weapons  been  used 
in  the  terrorist  attack  on  the  Tokyo,  Japan,  subway  in 
1995  instead  of  sarin,  the  death  toll  might  have  been 
much  higher.)  Under  ideal  weather  conditions,  900  kg  of 
sarin  would  cover  about  7 km’  and,  if  used  over  a city 
like  Washington,  DC,  would  cause  an  estimated  2,000  to 
8,000  deaths.’’’''  ’*  A similar  attack  using  anthrax  would 
cover  300  km’  and  result  in  1 to  3 million  deaths.’’^  ’"'  In 
a conflict,  the  side  that  uses  biological  weapons  offen- 
sively can  protect  itself  by  using  agents  they  have  devel- 
oped specific  drugs  or  vaccines  against.  If  direct 
person-to-person  contact  is  anticipated  or  required,  the 
aggressor  can  use  agents  that  are  not  transmissible  by 
that  manner.’"  Such  agents  include  Histoplasma  capsula- 
tum,  Venezuelan  equine  encephalitis,  and  C burnetii.’" 
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Biological  weapons  attacks  using  agents  that  have  a 
delayed  onset  or  longer  incubation  period  can  go  unno- 
ticed until  casualties  occur.-^°  They  can  also  penetrate 
armored  defenses  and  leave  equipment  intact. 

These  unique  properties,  along  with  their  ability  to 
defy  antiproliferation  attempts  and  their  historical  repu- 
tation, will  ensure  that  biological  weapons  remain  a 
threat  to  the  military  and  civilian  public  health.  As  Dr 
Ishii  observed,  “If  it’s  important  enough  to  be  included 
in  a treaty,  it  must  be  worth  having  in  your  arsenal.’’^ 
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Overview  of  Anesthesia  for  Primary  Care  Physicians 
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Primary  care  physicians  are  frequently  asked  to  evaluate  patients  before  elective  surgery.  Familiarity 
with  anesthetic  technique  and  physiologic  processes  can  help  primary  care  physicians  identify  risk  fac- 
tors for  perioperative  complications,  optimize  patient  care,  and  enhance  communication  with  sur- 
geons and  anesthesiologists.  To  this  end,  we  review  the  physiologic  processes  accompanying  tracheal 
intubation  and  general  and  regional  anesthesia.  There  is  no  convincing  evidence  that  regional  anes- 
thesia is  safer  than  general  anesthesia.  In  addition  to  replacing  fluid  losses  from  the  surgical  field  and 
insensible  losses,  intraoperative  fluid  administration  may  attenuate  the  cardiovascular  and  renal  ef- 
fects of  anesthesia.  Therefore,  recommendations  to  limit  fluids  should  be  made  with  caution  and 
should  be  tempered  with  an  understanding  of  intraoperative  fluid  requirements.  An  understanding 
of  the  physiologic  processes  of  anesthesia,  combined  with  preoperative  risk  stratification  strategies, 
will  enhance  a primary  care  physician's  ability  to  provide  meaningful  preoperative  evaluations. 

(Potyk  DK,  Raudaskoski  P.  Overview  of  anesthesia  for  primary  care  physicians.  West  J Med  1998;  168:51  7-521) 


Primary  care  physicians  frequently  evaluate  patients 
before  a surgical  procedure.  Primary  care  residencies 
have  not  emphasized  preoperative  evaluations  as  part  of 
their  curriculum,  leaving  most  practitioners  without  formal 
training  in  this  important  area.  For  preoperative  evalua- 
tions, the  physiologic  changes  accompanying  anesthesia 
and  how  these  changes  will  affect  a patient’s  underlying 
medical  problems  should  be  considered.  In  this  article,  we 
focus  on  the  physiologic  changes  accompanying  general 
and  regional  anesthesia.  Our  goal  is  to  provide  primary 
care  physicians  with  an  appreciation  of  anesthetic  tech- 
niques and  processes.  In  conjunction  with  other  tools,  this 
knowledge  will  enhance  primary  care  physicians’  ability 
to  assess  their  patients’  perioperative  risks. 

Communication  among  the  primary  care  physician, 
anesthesiologist,  and  surgeon  is  an  essential  component  of 
a preoperative  evaluation.  Communication  is  enhanced  if 
primary  care  physicians  are  familiar  with  the  American 
Society  of  Anesthesiologists’  classification  (Table  1).® 
This  classification  system  is  the  most  widely  used  tool  to 
assess  a patient’s  preoperative  condition  and  perioperative 
risks.  The  assignment  of  risk  is  based  on  the  patient’s 
physical  status  independent  of  the  planned  operation.  The 
classification  is  composed  of  five  levels  representing 
increasing  perioperative  risk;  the  letter  “E”  is  added  to 
indicate  further  increased  risk  associated  with  emergency 
surgery.  Despite  the  fact  that  the  American  Society  of 
Anesthesiologists’  classification  is  subjective  and  incon- 
sistencies have  been  demonstrated,  it  predicts  mortality 


and  correlates  with  length  of  hospital  stay.  Furthermore,  it 
has  been  shown  to  be  equivalent  to  other  more  complex 
methods  of  assessing  perioperative  risks.^ 

The  goals  of  anesthesia  are  to  provide  analgesia  and 
relaxation  for  surgery  while  rendering  the  patient  amnes- 
tic for  the  operative  events.  An  anesthesiologist  can 
achieve  these  goals  with  general,  regional,  or  local  anes- 
thesia. The  choice  of  anesthetic  technique  is  often  deter- 
mined by  surgical  needs — patient  position  or  the  need  for 
relaxation — ^patient  status,  and  patient  preferences.  No 
evidence  exists  that  one  technique  is  safer  than  another. 
The  many  subtleties  regarding  anesthetic  drugs  and  tech- 
niques are  mastered  during  anesthesiology  training.  The 
choice  of  anesthesia  is  the  domain  of  the  anesthesiologist, 
and  primary  care  physicians  should  refrain  from  making 
recommendations  regarding  the  type  of  anesthesia  to  be 
used  during  a surgical  procedure. 

Anesthetic  premedication  is  an  integral  part  of  the  anes- 
thetic plan  regardless  of  the  technique  being  used.  These 
medications  are  usually  administered  before  a patient  is 
transported  to  the  operating  room.  They  provide  sedation, 
anxiolysis,  and  amnesia  during  the  perioperative  period.  The 
most  commonly  used  premedication  is  midazolam 
hydrochloride  because  of  its  rapid  onset  of  action,  short  half- 
life,  and  superior  amnestic  qualities.  Under  the  effects  of  pre- 
medications, patients  are  awake  and  responsive  but  will  be 
amnestic  about  their  anesthetic  and  surgical  events.  Primary 
care  physicians  can  play  an  important  role  by  reassuring  their 
patients  about  this  aspect  of  the  perioperative  experience. 
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ABBREVIATIONS  USED  IN  TEXT 

LM.A  = laryngeal  mask  airway 
MAC  = monitored  anesthesia  care 


General  Anesthesia 

General  anesthesia  and  unconsciousness  are  usually 
induced  with  the  intravenous  administration  of  drugs  such 
as  barbiturates,  opiates,  and  recently,  propofol,  a new  seda- 
tive-hypnotic agent.*-^  Once  unconsciousness  is  induced, 
anesthesia  is  maintained  with  a combination  of  agents 
including  inhaled  anesthetics,  opiates,  propofol,  and  neu- 
romuscular blocking  drugs.  The  inhaled  anesthetics  can  be 
administered  by  a face  mask,  laryngeal  mask  airway 
(LMA),  or  endotracheal  tube.  General  anesthesia  does  not 
always  involve  tracheal  intubation,  but  if  prolonged  neu- 
romuscular blockade  is  needed  or  if  pulmonary  aspiration 
of  gastric  contents  is  possible,  then  tracheal  intubation  is 
mandatory.  Neither  the  face  mask  nor  the  LMA  protects 
the  lungs  from  aspiration.  The  LMA  was  introduced  in 
1988  and  is  gaining  popularity  because  it  provides  an 
effective  airway  and  does  not  require  direct  visualization 
of  the  larynx  or  the  use  of  a laryngoscope  for  insertion.  It 
is  inserted  through  the  mouth  and  positioned  so  that  the 
distal  end.  once  inflated,  forms  an  oval  seal  around  the 
laryngeal  inlet  above  the  vocal  cords.  The  LMA  is  useful 
for  airway  management  in  a patient  who  may  otherwise  be 
difficult  to  ventilate  or  intubate  and  as  a guide  for  subse- 
quent fiberoptic  intubation.  It  is  not  recommended  for  use 
in  long  operations  (>2  to  3 hours),  for  intra-abdominal  or 
intrathoracic  operations  where  neuromuscular  blockade  or 
prolonged  mechanical  ventilation  is  needed,  or  in  any  sit- 
uation where  the  risk  of  gastric  aspiration  is  present. 

Tracheal  intubation  is  often  considered  the  optimal  air- 
way management  technique  for  general  anesthesia.  Prima- 
ry care  physicians  should  be  aware  that  difficult  intubations 
may  occur;  that  teeth  may  be  damaged,  broken,  or  inhaled; 
and  that  hemodynamic  stresses  accompany  tracheal  intuba- 
tion. Direct  laryngoscopy  and  tracheal  intubation  are  asso- 
ciated with  sympathetic  nervous  system  activation  and 
increases  in  blood  pressure  and  heart  rate.  These  hemody- 
namic changes  occur  during  laryngoscopy,  rapidly  reach  a 
plateau,  and  then  return  to  baseline  after  four  to  five  min- 
utes.These  sympathetic  responses  to  tracheal  intubation 
may  be  exaggerated  in  hypertensive  patients  whose  blood 
pressure  is  not  well  controlled  preoperatively.  These 
changes  are  clinically  important  because  they  may  result  in 
myocardial  ischemia. Many  pharmacologic  regimens 
have  been  proposed  to  diminish  the  hemodynamic 
response  to  tracheal  intubation,  but  there  is  no  consensus 
regarding  which  regimen  is  most  effective.'^'* 

Following  anesthesia  induction,  the  inhaled  anesthet- 
ics halothane,  enflurane,  isoflurane,  desflurane,  sevoflu- 
rane,  and  nitrous  oxide,  generally  in  combination  with 
opiates,  are  used  to  maintain  anesthesia.*-’^  Although  each 
of  these  drugs  has  individual  properties,  their  cardiovas- 
cular effects  will  be  discussed  in  general  terms.  The 


inhaled  anesthetic  agents  reduce  arterial  blood  pressure 
by  decreasing  systemic  vascular  resistance,  myocardial 
contractility,  and  stroke  volume.  Patients  with  a history  of 
congestive  heart  failure  and  impaired  myocardial  contrac- 
tility are  particularly  sensitive  to  this  drug-induced 
myocardial  depression.  The  decrease  in  myocardial  con- 
tractility can  be  partially  offset  by  preoperative  volume 
loading  through  the  Frank-Starling  mechanism. Inter- 
estingly, a retrospective  study  reported  that  postoperative 
congestive  heart  failure  occurred  more  commonly  in 
patients  who  had  received  less  intravenous  fluids  than  in 
patients  in  whom  heart  failure  did  not  develop.^’  Several 
hypotheses  have  been  proposed  to  explain  this  paradoxi- 
cal observation,  but  none  have  been  studied  prospective- 
ly, and  no  firm  conclusions  can  be  drawn. 

The  inhaled  anesthetics  appear  to  protect  the  myocardi- 
um from  ischemic  injury.  The  mechanisms  for  this 
myocardial  protection  are  incompletely  understood,  but 
coronary  artery  dilatation,  diminished  myocardial  oxygen 
consumption,  and  cellular  metabolic  changes  play  impor- 
tant roles.^^-^*  Despite  this  protection,  myocardial  ischemia 
may  develop  in  patients  with  coronary  artery  disease  and 
minimal  reserves  when  surgical  manipulation  activates  the 
sympathetic  nervous  system  and  increases  myocardial 
oxygen  consumption.*  The  inhaled  anesthetics  can  sensi- 
tize the  myocardium  to  the  effects  of  circulating  cate- 
cholamines, which  may  result  in  ventricular  irritability  and 
premature  ventricular  extrasystoles.  Halothane  suppresses 
sinus  node  activity  and  can  cause  intraoperative  junctional 
rhythms.  These  rhythms  are  usually  well  tolerated  except 
in  patients  with  mitral  stenosis  or  stiff  left  ventricles  who 
depend  on  atrial  systole  for  ventricular  filling.* 

As  mentioned  earlier,  the  inhaled  anesthetic  agents 
reduce  the  arterial  blood  pressure  by  decreasing  systemic 
vascular  resistance,  myocardial  contractility,  and  stroke 
volume.*  This  hypotensive  response  on  induction  is 
exaggerated  in  hypertensive  patients. Surgical  stimu- 
lation and  emergence  from  anesthesia  are  associated  with 
sympathetic  nervous  system  activation  and  increases  in 
blood  pressure  and  pulse.  Again,  these  intraoperative 
hemodynamic  changes  are  more  pronounced  among 
hypertensive  patients.  These  exaggerated  responses  are 


TABLE  1 

—Mortality  Rates  According  to  American  Society  of 
Anesthesiologists  (ASA)  Classification* 

ASH  Cass 

Definition 

Mortality,  % 

1 

. .Normal  healthy  patient 

0.08 

II  

. .Mild  to  moderate  systemic  disease 

0.27 

Ill  

. .Severe  systemic  disease  that  limits  activity 
but  is  not  incapacitating 

1.8 

IV 

. .Incapacitating  systemic  disease  that 
is  a constant  threat  to  life 

7.8 

V 

. .Moribund  patient  not  expected  to  survive 
24  hr  with  or  without  surgery 

9.4 

•From  American  Society  of  Anesthesiologists.* 
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important  because  intraoperative  hemodynamic  lability 
is  associated  with  postoperative  complications.^'-^'^-^^  Pri- 
mary care  physicians  evaluating  patients  for  surgery 
must  have  an  appreciation  of  these  intraoperative 
changes  because  they  affect  the  preoperative  risk  assess- 
ment and  may  alter  postoperative  management. 

The  inhaled  anesthetics  have  multiple  effects  on  res- 
piration and  ventilation.  “Hypoxic  pulmonary  vasocon- 
striction” is  a normal  reflex  constriction  of  pulmonary 
arterioles  in  hypoxic  regions  of  lung  that  reduces  the 
perfusion  of  hypoventilated  alveoli.  This  reflex  vaso- 
constriction may  be  altered  or  inhibited  by  the  inhaled 
anesthetics.^^  General  anesthesia  also  causes  decreased 
functional  residual  capacity  and  atelectasis.  The  mecha- 
nisms for  these  changes  are  multifactorial  and  include 
patient  position  (supine  as  opposed  to  upright)  and 
altered  thoracic  configuration  due  to  respiratory  muscle 
relaxation.  Thus,  patients  with  underlying  lung  disease 
will  have  an  increased  ventilation-perfusion  mismatch 
and  hypoxia.  The  inhaled  anesthetics  not  only  produce 
the  physiologic  perturbations  described  above,  they  also 
attenuate  normal  compensatory  responses.  As  a result, 
patients  receiving  inhaled  anesthetics  require  supple- 
mental oxygen  and  may  require  controlled  ventilation. 
In  addition  to  these  changes,  the  inhaled  anesthetics 
inhibit  mucociliary  function  and  impair  secretion  clear- 
ance, increasing  the  risk  of  aspiration  and  infection. 

Anesthetic  drugs  can  alter  renal  function  through  their 
effects  on  the  systemic  circulation  and  the  sympathetic 
nervous  system.  Reductions  in  renal  blood  flow, 
glomerular  filtration  rate,  and  urinary  output  occur  with 
anesthesia  and  surgery.  These  changes  are  multifactorial. 
Renal  blood  flow  may  decrease  during  general  anesthe- 
sia as  the  systemic  blood  pressure  and  cardiac  output  fall. 
The  autoregulation  of  renal  blood  flow  remains  intact 
under  the  influence  of  anesthetic  drugs,  and  renal  blood 
flow  is  constant  until  the  mean  arterial  blood  pressure 
falls  below  50  mm  of  mercury.  If  the  mean  arterial  blood 
pressure  falls  below  this  level,  renal  blood  flow  and 
glomerular  filtration  rate  will  also  decrease. Thus,  in 
most  cases,  intraoperative  reductions  in  urinary  output 
cannot  be  explained  by  hemodynamic  factors  alone.  The 
antidiuretic  hormone  appears  to  play  an  important  role  in 
decreasing  urinary  output  during  a surgical  procedure. 
Antidiuretic  hormone  is  released  in  response  to  noxious 
stimuli  from  the  surgical  site  and  baroreceptor  stimula- 
tion with  positive  pressure  ventilation.^'  The  reductions 
in  renal  blood  flow  and  glomerular  filtration  rate  and  the 
increased  antidiuretic  hormone  levels  are  attenuated  with 
preoperative  intravenous  volume  loading. 

In  addition  to  the  above-noted  cardiac  and  renal  con- 
cerns, there  are  other  reasons  for  fluid  administration 
during  anesthesia  and  surgery.  Insensible  losses  must  be 
replaced  (2  ml  per  kg  per  hour),  along  with  additional 
fluids  to  counteract  the  losses  occurring  from  the  surgi- 
cal field.  The  amount  of  fluid  that  must  be  replaced  is 
dependent  on  the  surface  area  exposed  and  the  estimat- 
ed surgical  trauma  (3  to  8 ml  per  kg  per  hour).  Until 
transfusion  becomes  necessary,  minor  blood  losses  are 


replaced  by  a factor  of  3 ml  of  a crystalloid  solution  per 
1 ml  of  blood  lost.^^  Thus,  intravenous  fluid  administra- 
tion is  an  important  component  of  anesthetic  manage- 
ment. Physicians  evaluating  patients  before  surgery  need 
to  be  aware  of  these  fluid  requirements  and  to  recom- 
mend fluid  restriction  with  caution. 

Regional  Anesthesia 

Regional  anesthetic  techniques  include  spinal,  epidural, 
intravenous,  and  peripheral  nerve  blocks.  In  contrast  to 
general  anesthesia,  regional  anesthesia  is  not  easily 
reversible  once  established.  Regional  anesthesia  occa- 
sionally fails  to  provide  adequate  analgesia  and  needs  to 
be  converted  to  general  anesthesia.^''  Because  of  this,  a 
preoperative  risk  assessment  must  consider  the  possibil- 
ity of  general  anesthesia  being  required. 

Epidural  and  spinal  techniques  may  produce  substan- 
tial physiologic  changes.  Spinal  anesthesia  is  produced 
by  injecting  local  anesthetic  directly  into  the  lumbar 
intrathecal  space  to  block  spinal  nerve  roots,  whereas 
epidural  anesthesia  relies  on  the  diffusion  of  anesthetic 
from  the  epidural  space  to  nearby  spinal  roots  to  produce 
neural  blockade.  The  disadvantages  of  spinal  anesthesia 
include  difficulty  controlling  the  level  of  anesthesia  and 
the  occurrence  of  a postanesthetic  headache. Epidural 
anesthesia  requires  a larger  volume  of  anesthetic,  which 
is  injected  into  the  highly  vascular  epidural  space.  The 
inadvertent  injection  of  anesthetic  into  a blood  vessel 
can  result  in  a systemic  toxic  reaction.  In  addition,  the 
unintentional  subarachnoid  administration  of  large 
amounts  of  anesthetic  can  result  in  total  spinal  anesthe- 
sia, which  is  manifest  by  profound  hypotension  and  res- 
piratory arrest.^^ 

Although  the  physiologic  processes  of  spinal  and 
epidural  anesthesia  are  similar,  the  effects  of  epidural 
anesthesia  are  more  gradual  in  onset.  Venodilation  occurs 
with  both  techniques  and  can  result  in  decreased  preload- 
ing, decreased  cardiac  output,  and  hypotension.  Patients 
with  volume  depletion  and  higher-level  blocks  have  the 
greatest  falls  in  blood  pressure.  If  the  block  is  sufficiently 
high  (involving  T-1  to  T-4),  a compensatory  tachycardia 
in  response  to  hypotension  does  not  occur  because  cardiac 
sympathetic  fibers  are  blocked.  Preoperative  volume 
loading  can  attenuate  the  hypotension  accompanying 
regional  anesthesia,  but  postoperative  congestive  heart 
failure  may  occur  as  the  anesthetic  wears  off  and  venous 
tone  returns  to  normal.  Regional  anesthesia  involving 
lower  sensory  levels  usually  does  not  affect  respiratory 
function,  but  higher  sensory  levels  are  associated  with 
decreases  in  inspiratory  capacity  and  expiratory  reserve 
volume,  as  well  as  an  impaired  cough.^^ 

Comparisons  Between  General  and  Regional 
Anesthesia 

General  anesthesia  and  surgery  are  associated  with  pre- 
dictable neuroendocrine  changes  due  to  sympathetic 
nervous  system  activation.  Plasma  cortisol  and  cate- 
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cholamine  levels  increase  intraoperatively  and  remain 
elevated  until  the  fourth  postoperative  day.^^-^^  During 
surgery,  insulin  release  from  the  pancreas  is  inhibited, 
and  insulin  levels  may  be  50%  lower  than  expected. 
Diminished  insulin  secretion  and  the  release  of  counter- 
regulatory  honnones  can  result  in  hyperglycemia  that 
persists  well  into  the  postoperative  period.  These  neu- 
roendocrine changes  are  less  pronounced  when  regional 
anesthetic  techniques  are  used.  The  neural  blockade  pro- 
duced with  regional  anesthesia  prevents  the  afferent 
transmission  of  noxious  stimuli  from  the  surgical  site. 
Because  afferent  transmission  is  interrupted,  reflex  acti- 
vation of  the  sympathetic  nervous  system  and  the 
accompanying  neurohumoral  changes  do  not  occur.^^ 
Whether  these  differences  in  neuroendocrine  function 
are  clinically  relevant  is  uncertain. 

Many  clinicians  think  that  regional  anesthesia  is  safer 
than  general  anesthesia  in  high-risk  patients.  Little  data 
exist  to  support  this  opinion.  Prospective  randomized 
studies  comparing  general  and  regional  anesthesia  have 
shown  no  differences  in  mortality,  cardiopulmonary 
complications,  or  postoperative  cognition. There 
may,  however,  be  differences  that  influence  the  choice  of 
anesthetic  technique.  Recent  studies  have  suggested 
improved  vessel  patency  rates  when  lower  extremity  vas- 
cular surgery  is  performed  under  regional  anesthesia.'^®  "^^ 
Other  data  suggest  that  the  incidence  of  proximal  deep 
venous  thrombosis  may  be  reduced  when  regional  anes- 
thesia is  used  for  lower  extremity  joint  replacement.'^-^^ 

Combined  General  and  Regional  Anesthesia 

Combined  general  and  regional  anesthesia  is  sometimes 
used  for  high-risk  patients  undergoing  a surgical  proce- 
dure. Compared  with  general  anesthesia  alone,  the  com- 
bined technique  is  associated  with  more  stable 
intraoperative  hemodynamics  and  a shorter  duration  of 
postoperative  mechanical  ventilation.'*^'^’  Although 
some  studies  have  reported  decreased  cardiopulmonary 
complications  and  decreased  mortality,  these  results 
have  not  been  consistent.'*^** 

Monitored  Anesthesia  Care — Local  Anesthesia 
With  Sedation 

Monitored  anesthesia  care  (MAC)  is  a common  form  of 
anesthetic  management  used  for  procedures  that  are 
short  and  involve  minimal  surgical  stimulation — for 
example,  cataract  surgery  or  breast  biopsy.  Monitored 
anesthesia  care  typically  uses  brief,  deep  intravenous 
sedation  to  decrease  awareness  of  the  administration  of 
local  anesthesia,  followed  by  lower  doses  of  sedatives 
and  narcotics  titrated  to  patient  comfort. 

Although  this  type  of  anesthesia  allows  the  patient  to 
be  comfortable  and  usually  amnestic  to  painful  stimuli, 
there  are  no  data  to  support  the  popular  notion  that  MAC 
is  safer  than  other  forms  of  anesthesia.  When  evaluating 
patients  for  surgery  with  MAC,  consideration  should  be 
given  to  the  possibility  that  general  anesthesia  may  be 


required.  Patients  may  not  tolerate  the  procedure  under 
MAC  or  the  surgeon  may  find  the  procedure  to  be  more 
involved  than  anticipated.  Frequently  a surgical  proce- 
dure requires  that  the  anesthesiologist  be  placed  away 
from  the  patient’s  airway  and  therefore  in  a difficult 
position  should  problems  arise.  Preoperative  “nothing 
by  mouth”  guidelines  should  be  followed  for  MAC  as 
well  as  other  forms  of  anesthesia  because  of  the  risk  of 
pulmonary  aspiration.  Because  patients  may  have  sub- 
stantial cardiopulmonary  stresses  with  MAC,  its  use  can 
be  more  dangerous  for  sick  or  critically  ill  patients  than 
either  regional  or  general  anesthesia.  Although  primary 
care  physicians  play  an  important  role  in  reassuring  their 
patients  about  the  sedative  and  amnestic  components  of 
MAC,  they  should  refrain  from  advising  patients  or 
other  physicians  that  a surgical  procedure  should  be 
done  only  with  the  use  of  local  anesthesia. 

Conclusion 

Evaluating  patients  before  an  elective  surgical  procedure 
requires  an  awareness  of  anesthetic  techniques  and  their 
accompanying  processes.  This  knowledge  will  help  pri- 
mary care  physicians  to  perform  preoperative  risk 
assessments.  A meaningful  preoperative  evaluation  con- 
siders the  effects  of  anesthesia  and  surgery  on  a patien- 
t’s underlying  medical  problems  and  should  include  the 
following:  a recent  and  legible  complete  history  and 
physical  examination;  a general  interpretation  of  the 
patient’s  health  status  (for  example,  a patient  has  had  a 
myocardial  infarction  but  currently  has  excellent  exer- 
cise tolerance  without  evidence  of  residual  ischemia  or 
congestive  heart  failure);  and  a notation  about  special 
medical  issues  (previous  response  or  lack  of  response  to 
various  antihypertensive  medications  or  idiosyncratic 
reactions  to  medications).  Recommendations  should  be 
as  specific  as  possible,  and  the  primary  care  physician 
should  avoid  obvious,  general  recommendations  such  as 
“avoid  hypotension  and  hypoxia.”  Primary  care  physi- 
cians should  also  refrain  from  making  recommendations 
regarding  the  choice  of  anesthetic  technique. 
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The  Council  on  Scientific  Affairs  of  the  California  Medical  Association  presents  the  following  epitomes  of  progress  in 
internal  medicine.  Each  item,  in  the  judgment  of  a panel  of  knowledgeable  physicians,  has  recently  become  reasonably 
firmly  established,  as  to  both  scientific  fact  and  important  clinical  significance . The  items  are  presented  in  simple  epit- 
ome, and  an  authoritative  reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally  given  for  those  who 
may  be  unfamiliar  with  a particular  item.  The  purpose  is  to  assist  busy  practitioners,  students,  researchers,  and  schol- 
ars to  stay  abreast  of  these  items  of  progress  in  internal  medicine  that  have  recently  achieved  a substantial  degree  of 
authoritative  acceptance,  whether  in  their  own  field  of  special  interest  or  another. 

The  items  of  progress  listed  below  were  selected  by  the  Advisoiy  Panel  to  the  Section  on  Internal  Medicine  of  the 
California  Medical  Association,  and  the  summaries  were  prepared  under  the  direction  of  Dr  Feinstein  and  the  Panel. 


Mild  Cobalamin  Deficiency 

Classical  cobalamin  deficiency  poses  relatively  few 
diagnostic  problems  today.  The  patient  has  megaloblastic 
anemia  and/or  neurological  dysfunction,  a low  serum 
cobalamin  level  and  cobalamin  malabsorption  (most 
often  secondary  to  pernicious  anemia,  the  gastric  disease 
in  which  intrinsic  factor  secretion  is  lost).  Attention  has 
shifted  recently  to  the  challenge  of  milder  cobalamin 
deficiency  states  in  which  signs  such  as  megaloblastic 
anemia  are  not  apparent.  This  is  a much  more  common 
problem  than  classical  deficiency.  This  entity  has 
emerged  largely  because  of  the  application  of  sensitive 
metabolic  tests  to  patients.  These  tests  include  measuring 
the  metabolites  methylmalonic  acid  (MMA)  and  homo- 
cysteine; deoxyuridine  suppression  testing  of  bone  mar- 
row cells  may  be  more  sensitive  than  measuring  metabo- 
lite levels,  but  it  is  too  cumbersome  for  clinical  use. 

Whereas  homocysteine  levels  also  become  abnormal 
in  folate  and  pyridoxine  deficiencies,  MMA  elevation  is 
more  specific  for  cobalamin  deficiency.  However,  it 
must  be  remembered  that  levels  of  both  metabolites  rise 
with  renal  insufficiency,  volume  contraction,  various 
enzyme  defects  unrelated  to  vitamin  deficiency  and,  in 
the  case  of  homocysteine,  improper  collection  and  pro- 
cessing of  blood  samples. 

What  is  the  role  of  the  metabolite  assays  in  current 
clinical  practice?  Although  hyperhomocysteinemia  of 
any  cause  has  important  associations  with  vascular  dis- 
ease, the  discussion  here  will  be  confined  to  the  issue  of 
cobalamin  deficiency.  Broadly  speaking,  metabolite 
assay  has  two  clinical  applications  in  patients  with  pos- 
sible cobalamin  deficiency. 

One  application  is  in  the  confirmation  of  clinically 
suspected  cobalamin  deficiency  whenever  standard  tests 
produce  ambiguous  results.  Examples  include  the 


patient  with  megaloblastic  anemia  or  neurologic  dys- 
function whose  normal  or  borderline  cobalamin  levels 
leave  one  uncertain  whether  to  pursue  other  explana- 
tions instead.  Another  example  is  the  patient  with  mega- 
loblastic anemia  who  has  low  serum  levels  of  both 
cobalamin  and  folate,  leaving  one  uncertain  whether  the 
patient  has  an  “artifactually”  low  cobalamin  level  due  to 
folate  deficiency  alone  or  is  deficient  in  both  vitamins. 
In  both  examples,  abnormal  MMA  levels  would  indicate 
that  cobalamin  deficiency  is  indeed  present. 

The  second  application  is  in  the  patient  who  has  low 
cobalamin  levels  but  equivocal  or  absent  clinical  signs 
of  deficiency.  This  situation  is  more  common  than  either 
classical  deficiency  or  the  situation  described  in  the  first 
set  of  scenarios.  It  is  especially  common  in  older  per- 
sons, about  10%  of  whom  (ie,  about  4 million  Ameri- 
cans) have  low  cobalamin  levels  but  little  or  no  clinical 
evidence  of  deficiency.  Evidence  from  several  laborato- 
ries indicates  that  50-75%  of  these  elderly  patients  have 
metabolic  evidence  of  cobalamin  deficiency  that 
responds  to  cobalamin  therapy  (ie,  they  have  mild,  pre- 
clinical  cobalamin  deficiency). 

The  still  unresolved  question  concerning  the  latter 
condition  is  how  much  diagnostic  and  therapeutic  effort 
is  warranted  by  biochemical  insufficiency  alone.  It  is 
fair  to  say  that  diagnostic  attention  and  a therapeutic  trial 
are  due  any  patient  in  whom  the  entity  is  uncovered 
because  of  symptoms,  even  vague  symptoms.  Moreover, 
even  if  asymptomatic,  any  patient  found  to  have  an 
underlying  malabsorptive  cause  must  be  treated  with 
supplements,  especially  if  the  cause  of  malabsorption  is 
irreversible.  For  example,  1.9%  of  729  healthy  elderly 
people  in  Los  Angeles  (including  about  4%  of  elderly 
white  and  black  women)  were  found  to  have  untreated, 
unsuspected  and  usually  asymptomatic  pernicious  ane- 
mia. Like  all  patients  with  classical  malabsorption,  such 
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patients  are  best  treated  with  parenteral  cobalamin, 
although  large  oral  doses  (1000  pg  daily)  can  be  u.sed  if 
necessary.  A failure  to  split  cobalamin  from  its  binders 
in  food  (food-cobalamin  malabsorption),  a disorder  due 
to  various  types  of  gastric  dysfunction  including  atroph- 
ic gastritis  and  most  forms  of  gastric  surgery,  is  more 
common  than  pernicious  anemia  and  has  been  identified 
in  30-40%  of  patients  with  low  cobalamin  levels.  Such 
patients  can  probably  be  treated  with  small  oral  doses  of 
cobalamin  (1-10  pg  daily),  as  can  patients  with  nonmal- 
absorptive  causes  of  deficiency.  Treatment  of  patients 
with  mild  cobalamin  deficiency  may  take  on  added 
importance  as  folate  supplementation  becomes  more 
widespread  in  the  United  States. 

RALPH  CARMEL,  MD 
Brooklyn,  New  York 
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Cardiac  Troponins  in  Patients  with 
Chest  Pain 

Because  the  electrocardiogram  is  not  diagnostic  in 
almost  50%  of  patients  with  acute  myocardial  infarction 
(MI),  biochemical  methods  have  been  crucial  for  detec- 
tion of  MI  in  this  group.  Important  characteristics  of  a 
reliable  serum  marker  of  cardiac  necrosis  include  high 
concentration  in  the  myocardium,  absence  in  noncardiac 
tissues,  rapid  release  from  injured  cells  and  sufficient  per- 
sistence in  the  serum  to  allow  detection  after  an  extended 
interval  from  the  onset  of  symptoms.  For  more  than  two 
decades,  these  criteria  have  been  best  met  by  the  myocar- 
dial band  (MB)  isoenzyme  of  creatine  kinase  (CK),  estab- 
lishing it  as  the  most  widely  used  serum  marker  of  acute 
MI.  Although  CK-MB  has  been  useful,  its  limitations 
include  lack  of  specificity  due  to  its  presence  in  noncar- 
diac tissues  such  as  small  intestine,  skeletal  muscle, 
diaphragm,  uterus  and  prostate  and  its  elevation  in  renal 
failure,  as  well  as  a pattern  of  elevation  that  begins  three 
hours  after  onset  of  acute  MI  and  takes  up  to  12  hours  for 
diagnostic  values  in  many  patients.  Because  CK-MB  lev- 
els usually  return  to  normal  in  less  than  three  days  in  most 
patients,  increased  isoenzyme- 1 of  lactate  dehydrogenase 
(LDH),  which  also  has  imperfect  specificity  but  persists 
for  10-14  days,  has  been  utilized  for  delayed  diagnosis  of 
MI.  The  limitations  of  these  current  biochemical  methods 
have  spurred  recent  interest  in  new  serum  markers,  much 
of  which  has  focused  on  the  troponins. 

The  troponins  comprise  a protein  complex  of  three 
subunits  that  regulates  the  interaction  of  actin  and 
myosin  in  cardiac  and  skeletal  muscle.  The  subunits  are 
troponin  T (cTnT),  I (cTnl)  and  C (cTnC).  The  amino 


acid  sequences  of  cTnT  and  cTnl  (but  not  cTnC)  in  car- 
diac and  skeletal  muscle  differ,  allowing  for  a highly 
specific  monoclonal  antibody-based  assay  for  their 
measurement  in  .serum.  Early  clinical  studies  of  the  tro- 
ponins in  the  diagnosis  of  acute  Ml  have  revealed  a 
number  of  advantages  over  CK-MB.  Serum  levels  of 
cTnT  and  cTnl  are  very  low  in  normal  individuals  and 
have  greater  relative  magnitudes  of  increase  in  serum 
after  MI  than  current  markers,  facilitating  the  distinction 
between  normal  and  abnormal  data.  The  sensitivity  of 
cTnT  and  cTnl  for  diagnosing  acute  Ml  has  been  equiv- 
alent to  or  higher  than  that  of  CK-MB  in  most  studies. 
Although  the  time  of  initial  relea.se  of  the  troponins  after 
MI  is  similar  to  that  of  CK-MB,  they  remain  elevated  for 
up  to  two  weeks.  The  persistence  of  troponin  elevation 
after  infarction  will  likely  render  measurement  of  LDH- 
1 obsolete  for  late  detection  of  MI. 

A major  advantage  of  the  troponins  is  their  superior 
specificity  over  CK-MB,  reflected  in  their  lack  of  eleva- 
tion by  injury  of  noncardiac  tissues.  This  is  well  demon- 
strated by  normal  cardiac  troponin  levels  in  marathon 
runners,  in  whom  CK-MB  levels  can  be  elevated.  Speci- 
ficity of  cTnl  in  acute  MI  is  85-95%.  Although  the 
specificity  of  cTnT  has  been  reported  to  be  as  low  as 
80%  in  some  studies,  this  may  be  due  to  its  ability  to 
detect  minimal  cardiac  damage  in  some  patients  current- 
ly categorized  as  having  un.stable  angina.  Exclusion  of 
the  latter  group  from  these  studies  has  resulted  in  a 
marked  improvement  in  specificity  of  cTnT  to  95%.  One 
difference  between  the  two  cardiac  troponins  is  eleva- 
tion of  cTnT  in  uremia,  which  may  be  related  to  its 
detection  of  uremic  myocardial  damage. 

A growing  role  for  the  cardiac  troponins  has  been  in 
the  assessment  of  patients  who  present  to  the  emer- 
gency department  without  ST-segment  elevation  on 
their  electrocardiograms.  This  group  includes  patients 
with  non-Q  MI,  unstable  angina  and  chest  pain  of  non- 
cardiac origin.  Both  cTnl  and  cTnT  obtained  in  the 
emergency  department  have  been  accurate  in  identify- 
ing those  patients  in  whom  acute  MI  was  subsequently 
diagnosed  after  admission.  Furthermore,  elevations  of 
the  cardiac  troponins  in  patients  with  unstable  angina 
have  been  strong  predictors  of  late  cardiac  events.  The 
availability  of  rapid,  bedside  assays  for  both  cTnT  and 
cTnl  have  made  the  troponins  an  important  component 
of  the  decision-making  process  for  managing  the  large 
group  of  patients  presenting  to  the  emergency  depart- 
ment with  chest  pain  of  uncertain  origin.  These  early 
studies  must  be  extended  to  determine  whether  the  tro- 
ponins provide  additional  data  beyond  the  clinical  eval- 
uation and  electrocardiogram  in  this  important  patient 
population. 

The  troponins  possess  superior  characteristics  as 
serum  markers  of  myocardial  damage  compared  with 
current  methods.  They  combine  a high  degree  of  sensi- 
tivity with  greater  specificity,  more  sustained  elevation 
and  better  prognostic  value  than  current  markers  and 
they  can  be  measured  by  a rapid  assay.  These  factors  jus- 
tify their  emerging  status  as  the  serum  markers  of  choice 
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for  assessment  of  patients  presenting  with  chest  pain  of 
possible  cardiac  origin. 

THANH  NGUYEN,  DO 
MILIND  DHOND,  MD 
EZRA  A.  AMSTERDAM,  MD 
Sacramento,  California 
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Factor  V Leiden  and  the  Prothrombin 
Gene  Mutation:  Two  Common  Genetic 
Defects  Associated  with  Thrombosis 

More  than  50%  of  patients  who  develop  a spontaneous 
deep  vein  thrombosis  (DVT)  will  be  found  to  have  one  or 
more  thrombophilic  disorders.  The  majority  of  these 
defects  are  inherited  rather  than  acquired,  in  most  cases 
due  to  a mutation  in  the  genes  coding  for  either  factor  V 
or  factor  II  (prothrombin).  The  most  well  known  defect, 
factor  V Leiden,  causes  resistance  to  the  action  of  acti- 
vated protein  C (APC),  one  of  our  most  potent  natural 
anticoagulant  proteins.  This  disorder,  which  involves 
Caucasians  almost  exclusively,  is  thought  to  have  arisen 
as  a single  mutation  approximately  30,000  years  ago. 
The  prothrombin  gene  mutation  was  reported  in  1996  as 
a result  of  ambitious  DNA  sequencing  of  the  bulk  of  the 
prothrombin  gene  in  search  of  a prothrombotic  polymor- 
phism. The  mechanism  by  which  the  mutation  causes 
thrombosis  is  under  current  investigation. 

Both  of  these  inherited  defects  can  be  easily  identified 
in  patients  with  thrombotic  disease.  There  are  two  diag- 
nostic tests  for  factor  V Leiden.  The  best  test  for  screening 
is  the  APC  resistance  ratio,  which  is  available  in  most 
Hemostasis  and  Thrombosis  reference  laboratories,  and 
costs  approximately  $60.  In  the  “second  generation”  assay, 
the  patients  plasma  is  diluted  in  factor  V-deficient  plasma 
before  determination  of  the  clotting  time  with  and  without 
APC.  The  current  assay  is  highly  sensitive  and  specific, 
and  importantly,  can  be  performed  in  patients  on  anticoag- 
ulation (both  heparin  and  warfarin),  and  is  not  affected  by 
low  titer  lupus  inhibitors.  The  PCR-based  DNA  test  for  the 
specific  factor  V Leiden  mutation  will  identify  heterozy- 
gotes and  homozygotes,  but  is  more  expensive  (e.g.  $100- 
150).  It  should  be  reserved  for  patients  in  whom  the  screen- 
ing test  is  uninformative,  or  to  confirm  that  patients  with 
low  APC  resistance  ratios  (e.g.  < or=  1 .3)  are  homozygous 
for  the  defect.  Unfortunately,  prothrombin  activity  assays 
cannot  reliably  be  used  to  screen  for  the  prothrombin  gene 
mutation,  making  DNA  testing  mandatory. 


Both  thrombophilic  disorders  are  exceedingly  com- 
mon. Factor  V Leiden  occurs  in  3-8%  of  European  pop- 
ulations and  is  found  in  approximately  15-20%  of 
patients  with  a first  DVT,  and  in  up  to  50%  of  patients 
with  recurrent  venous  thromboembolism  or  women 
with  estrogen-related  thromboses.  The  prothrombin 
gene  mutation  is  present  in  2%  of  the  general  popula- 
tion, 6%  of  patients  presenting  with  a single  DVT  and 
up  to  18%  of  patients  with  a personal  and  family  histo- 
ry of  thrombosis. 

Because  these  disorders  are  so  prevalent,  they  fre- 
quently coexist  with  other  hypercoagulable  states,  great- 
ly magnifying  the  risks  of  thrombosis.  For  example, 
many  cases  of  factor  V Leiden  or  the  prothrombin  gene 
mutation  occurring  together  with  hyperhomocysteine- 
mia,  antiphospholipid  antibodies,  or  protein  C deficien- 
cy have  been  reported,  and  combined  defects  are  fre- 
quently encountered  in  clinical  practice.  In  general,  the 
risks  of  future  thromboembolism  increase  exponentially 
when  patients  have  multiple  defects.  For  example,  in  the 
Physicians  Health  Study,  subjects  with  either  factor  V 
Leiden  or  hyperhomocysteinemia  had  a 3^-fold 
increased  risk  of  idiopathic  thrombosis.  However,  when 
both  defects  were  present,  the  relative  risk  soared  to  22. 
There  is  also  a striking  increase  in  thrombotic  risk  when 
factor  V Leiden  is  combined  with  other  circumstantial 
risk  factors  such  as  surgery,  trauma,  or  immobilization, 
or  high  estrogen  states  associated  with  oral  contracep- 
tives or  pregnancy.  There  appears  to  be  a synergistic 
interaction  with  estrogens,  reflected  in  the  greater  than 
30-fold  increase  relative  risk  in  factor  V Leiden  carriers 
who  also  use  oral  contraceptives. 

Although  both  the  factor  V Leiden  and  prothrombin 
gene  mutations  have  been  primarily  linked  to  venous 
thromboembolism,  two  recent  studies  reported  a nearly 
4-fold  increased  risk  of  MI  in  young  women  with  other 
cardiovascular  risk  factors,  particularly  smoking.  Arter- 
ial thromboembolism  may  also  occur  in  patients  with 
venous  thrombosis  via  a right  to  left  shunt  through  a 
patent  foramen  ovale  or  other  cardiac  defect. 

What  are  the  implications  of  these  disorders  for  clin- 
ical practice? 

Both  the  factor  V Leiden  and  prothrombin  gene 
mutations,  by  themselves,  are  relatively  “mild”  hyperco- 
agulable disorders.  This  is  illustrated  by  the  observation 
that  many  carriers  do  not  experience  their  first  throm- 
botic episode  until  an  advanced  age,  and  some  never 
develop  thrombosis.  In  the  absence  of  a history  of 
thrombosis,  long  term  anticoagulation  is  not  routinely 
recommended  since  the  1-2%/  year  risk  of  major  bleed- 
ing from  warfarin  is  greater  than  the  estimated  < 
1 %/year  risk  of  thrombosis  in  asymptomatic  carriers. 
However,  if  other  circumstantial  or  hormonal  risk  fac- 
tors or  other  persistent  hemostatic  defects  are  present, 
then  the  potential  benefits  from  long  term  anticoagula- 
tion may  outweigh  the  bleeding  risks.  Ultimately,  in  the 
future,  identification  of  one  or  more  hereditary  or 
acquired  prothrombotic  states  will  allow  accurate  pre- 
diction of  the  risk  of  future  thrombosis,  making  the 
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sometimes  difficult  decision  about  long  term  anticoagu- 
lation more  rational. 

JODY  L.  KUJOVICH,  MD 
SCOTT  H.  GOODNIGHT,  MD 
Portland,  Oregon 
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Prostate  Carcinoma:  Clarification 
Through  Clinical  Insight  and 
Molecular  Diagnostics 

The  dilemmas  surrounding  carcinoma  of  the  prostate 
(CaP)  screening  and  treatment  are  a source  of  profes- 
sional debate  and  confusion,  and  fear  for  patients  and 
their  wives.  Four  recent  developments  provide  guide- 
posts  to  reduce  uncertainty. 

First,  the  epidemic  is  waning.  Predictions  by  the 
American  Cancer  Society  of  334,500  cases  in  1997  were 
high;  actually  fewer  than  210,000  cases  were  diagnosed. 
The  incidence  is  lower  because  the  earlier  diagnosis  of 
preclinical  or  latent  cancers  by  serum  PSA  screening  has 
been  completed  and  these  patients  are  thus  removed 
from  each  year’s  new  count.  No  prediction  is  possible  of 
the  ultimate  level  of  decline.  However  the  increase  of 
CaP  in  men  over  the  age  of  70  (years)  and  our  belief  that 
there  are  environmental  factors  increasing  the  incidence 
of  CaP  suggests  that  we  will  not  return  to  pre  PSA  test- 
ing levels  of  the  disease. 

Second,  we  know  that  patient  characteristics  are 
important  in  deciding  whether  to  use  PSA  to  screen  for 
CaP  If  men  are  to  benefit  from  CaP  screening  and  treat- 
ment, they  must  have  a reasonable  likelihood  of  surviv- 
ing more  than  10-15  years.  Thus  perhaps  as  important  as 
age  exclusion  may  be  the  exclusion  from  PSA  testing  of 
men  with  poor  health  and/or  prospects  e.g.  heavy  ciga- 
rette smokers.  In  addition  a brief  written  informed  con- 
sent prior  to  PSA  testing  describing  the  consequences  of 
CaP  diagnosis  may  reduce  patient  interest  in  the  proce- 
dure. However,  a substantial  proportion  might  choose  to 
proceed  with  testing,  presumably  with  an  improved  atti- 
tude regarding  intervention  if  and  when  CaP  is  found. 

Third,  modifications  of  PSA  testing  designed  to 
improve  the  predictive  value  of  the  test  continue  to  be 
reported.  PSA  density,  age  specific  values,  and  PSA 
velocity  have  not  been  confirmed  to  enhance  specificity 
and  sensitivity.  PSA  circulates  bound  to  serum  proteins. 
A reduced  ratio  of  free  to  bound  PSA  improves  the  dis- 
tinction between  malignant  and  benign  causes  of  PSA 


elevation.  CaP  can  be  detected  even  in  men  with  PSA 
levels  less  than  4.0  ng/mL. 

Fourth,  research  may  help  to  distinguish  apples  from 
oranges.  Although  the  Gleason  score  on  pathology 
examination  remains  the  most  important  predictor  of 
metastatic  potential  in  cohorts  of  patients,  individual 
variation  is  sufficient  to  reduce  assuredness  that  local- 
regional  therapy  alone  will  be  curative.  Nomograms  that 
combine  Gleason  score,  .serum  PSA  and  clinical  stage 
have  been  reported  to  refine  the  prediction  of  organ  con- 
fined disease.  As  with  other  aspects  of  oncology,  these 
nomograms  are  readily  available  to  patients  on  the  Inter- 
net but  they  have  not  been  validated  to  improve  survival. 

There  is  now  a catalog  of  molecular  alterations  that 
are  beginning  to  distinguish  familial  from  sporadic  and 
indolent  from  progressive  cancer,  as  well  as  local 
regional  neoplasia  from  disseminated  and  androgen  .sen- 
sitive from  androgen  insensitive  cancer.  The  locus  for  a 
major  prostate  cancer  susceptibility  gene  resides  on 
chromosome  1 . Mutation  in  the  tumor  suppressor  gene 
p53  can  be  identified  in  40%  of  primary  CaP  and  greater 
than  70-80%  of  metastatic  CaP  cells.  Patients  at  relapse 
are  not  human-androgen  receptor  (hAR)  negative  but 
overexpress  the  hAR  protein,  a phenomenon  that 
reflects  gene  amplification. 

Alterations  in  gene  expression  begin  to  provide  a cohe- 
sive explanation  for  the  remarkable  variation  in  the  biolo- 
gy of  CaP.  Patient  education  will  now  have  to  extend  from 
informed  consent  around  PSA  testing  to  the  nuances  of 
tumor  suppressor  genes  and  hormone  receptors. 

FREDERICK  J.  MEYERS,  MD 
RALPH  W.  DeVERE  WHITE,  MD 
Sacramento.  California 
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Finding  the  Iron  in  the  Melting  Pot — 
Practical  Use  of  a New  Genetic  Assay 
for  Hereditary  Hemochromatosis 

Hemochromatosis  is  a syndrome  characterized  by 
excessive  iron  accumulation.  Left  untreated,  it  is  associ- 
ated with  progressive  dysfunction  of  multiple  organs 
including  the  heart,  pituitary,  pancreas  and  liver.  Resul- 
tant diabetes  and  cirrhosis  account  for  most  of  the  asso- 
ciated mortality.  A genetic  basis  for  many  cases  of 
hemochromatosis  has  long  been  recognized.  Linkage  to 


526  W)M,  June  1998— Vol  168,  No,  6 


Epitomes^ — Internal  Medicine 


the  region  of  chromosome  6 harboring  HLA  genes  was 
demonstrated  over  two  decades  ago.  The  autosomal 
recessive  culprit  gene  is  particularly  common  in  Cau- 
casians of  European  ancestry,  yet  is  also  widely  distrib- 
uted among  our  heterogeneous  American  population. 
The  carrier  rate  in  the  U.S.  is  about  10%,  most  of  whom 
are  unaffected  heterozygotes.  One  in  every  200-500 
Americans  has  overt  disease.  Recently,  a candidate  gene 
(HLA-H  or  HFE)  associated  with  the  most  common 
form  of  hereditary  hemochromatosis  (HH)  has  been 
identified.  Subsequent  studies  from  Europe  and  the  U.S. 
have  shown  that  61-100%  of  hemochromatosis  patients 
are  homozygous  for  a single  G to  A point  mutation 
resulting  in  the  substitution  of  tyrosine  for  cysteine 
(C282Y)  in  this  gene.  The  identification  of  this  HFE 
gene  represents  a molecular  genetic  tour  de  force,  is  one 
of  the  most  important  recent  developments  in  medicine, 
and  has  led  to  a commercially  available  PCR-based 
assay  for  the  C282Y  mutation.  How  most  rationally  is 
clinical  practice  now  altered  by  this  discovery? 

The  first  screening  test  for  hemochromatosis  is  meas- 
urement of  transferrin  saturation.  Values  above  60%  for 
men,  and  50%  for  women,  will  detect  most  patients. 
Determination  of  serum  ferritin  adds  a measurement  of 
iron  stores  and  usually  correlates  with  the  extent  of  hepat- 
ic iron  content.  When  serum  ferritin  is  over  400  ng/ml  in 
men  (or  200  ng/ml  in  women),  hemochromatosis  is  the 
most  likely  diagnosis,  barring  other  obvious  causes  of 
these  abnormal  iron  studies.  Pending  a consensus  on  the 
appropriateness  of  general  population  screening  (see 
below),  at  the  very  least,  these  iron  studies  should  be  per- 
formed in  all  individuals  with  chronic  hepatitis  (especial- 
ly with  co-existing  diabetes  or  heart  failure)  or  a family 
history  of  liver  disease.  Traditionally,  a liver  biopsy  is 
then  recommended.  Biopsy  also  allows  quantitative  deter- 
mination of  iron  content  and,  when  adjusted  for  age,  cal- 
culation of  hepatic  iron  index,  which  to  date  has  been  the 
gold  standard  of  diagnosis.  Other  possible  benefits 
include  assessment  of  fibrosis,  and  detection  of  unsus- 
pected hepatic  disease  such  as  unappreciated  alcoholism 
or  alpha-one-anti-trypsin  deficiency. 

Could  the  new  genetic  test  for  hemochromatosis  avoid 
the  risks  of  a liver  biopsy?  If  a patient  has  characteristic 
abnormal  iron  studies  and  is  found  to  be  homozygous  for 
the  C282Y  mutation,  the  answer  is  probably  yes.  The 
presence  of  cirrhosis  (the  most  useful  prognostic  indica- 
tor) can  usually  be  diagnosed  on  other  clinical  grounds. 
Present  or  not,  however,  phlebotomy  would  still  be  rec- 
ommended. Certainly,  the  new  test  should  now  supplant 
the  use  of  HLA  typing  (a  far  more  expensive  and  less 
accurate  method)  to  screen  relatives  of  proband  cases. 
The  test  may  also  be  useful  in  certain  currently  challeng- 
ing clinical  scenarios.  For  example,  patients  with  alco- 
holic liver  disease  alone  will  often  have  high  transferrin 
saturations.  A positive  genetic  assay  could  help  identify 
the  subset  of  patients  with  co-existing  HH,  a diagnosis 
currently  made  only  by  liver  biopsy.  Perhaps  most  impor- 
tantly, a genetic  test  for  HH  offers  the  best  prospect  of 
identifying  those  individuals  at  risk  even  before  they 


accumulate  excess  iron.  Unlike  several  other  genetic 
tests,  an  effective  treatment  for  the  detected  disease  is 
available  and  can  result  in  a normal  life  span. 

What  does  this  new  test  not  do?  It  will  not  detect  non- 
hereditary  forms  of  excess  iron  accumulation  such  as 
African  (Bantu)  iron  overload  or  that  secondary  to  inef- 
fective erythropoiesis.  It  will  also  not  identify  the  small 
but  significant  percentage  of  patient  clusters  who 
demonstrate  classic  presentation  and/or  patterns  of 
inheritance,  but  yet  do  not  harbor  the  C282Y  mutation. 
Presumably  they  have  a yet  unidentified  different  muta- 
tion. Finally,  the  new  genetic  test  should  not  be  the  ini- 
tial screening  test — a role  still  best  filled  by  the  combi- 
nation of  transferrin  saturation  and  serum  ferritin. 

To  thicken  the  plot,  a second  mutation  in  the  HFE 
gene  resulting  in  an  aspartic  acid  substitution  of  hista- 
dine  (H63D)  has  also  been  identified.  Although  still 
somewhat  controversial,  some  studies  showed  the  com- 
pound heterozygotes  C282Y/H63D  are  at  increased  risk 
with  approximately  1%  developing  clinical  hemochro- 
matosis; a four  fold  increased  risk  was  associated  with 
H63D  homozygosity.  The  commercially  available 
genetic  assay  for  HH  does  not  currently  test  for  the 
H63D  mutation.  In  addition,  both  C282Y  and  H63D 
mutations  are  found  in  increased  frequency  in  yet  anoth- 
er iron  loading  disease,  sporadic  porphyria  cutanea  tarda 
(PCT).  Up  to  21%  of  PCT  patients  in  Britain  are  C282Y 
homozygotes.  In  contrast  to  the  usual  HH,  C282Y 
homozygotes  presenting  as  PCT  can  live  for  over  60 
years  without  developing  iron  overload.  Hepatic  iron 
storage  in  patients  with  PCT  is  usually  normal  and 
<10%  have  increased  iron  storage  reaching  the  lower 
range  of  hemochromatosis.  Nevertheless,  it  has  been 
recommended  that  ail  patients  with  PCT  should  also  be 
tested  for  HFE,  and  C282Y  homozygotes  treated  with 
phlebotomy  (rather  than  medically  with  chloroquine). 

Finding  the  excessive  iron  in  patients  and  their  fami- 
lies before  the  development  of  irreversible  complications 
remains  the  most  important  challenge  in  the  successful 
treatment  of  hemochromatosis.  The  task  is  made  easier 
by  the  new  test  for  C282Y  mutations  in  the  HFE  gene. 
Such  a test  can  be  used  to  confirm  HH  in  a patient  with 
increased  iron  storage  and  to  screen  family  members.  It 
may  also  bolster  already  rational  calls  for  screening  of 
the  general  population,  which  has  even  been  shown  to  be 
cost  effective — a so  popular  criterion  these  days.  The 
cornerstone  of  any  such  program  and  initial  diagnosis, 
however,  remains  simple  serum  iron  studies.  Certainly, 
the  recent  flurry  of  exciting  research  should  rekindle  a 
requisite  high  index  of  suspicion  for  such  a prevalent, 
potentially  devastating  and  yet  treatable  disease. 

JEFFREY  S.  GLENN.  MD,  PhD 
RAMSEY  C.  CHEUNG,  MD 
Palo  Alto,  California 
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Homocysteine  and  Vascular  Disease: 
Emerging  Connections 

It  is  now  well  established  that  hyperhomocysteine- 
mia — sustained  elevation  above  normal  of  plasma  homo- 
cysteine— is  an  independent  risk  factor  for  thrombosis 
and  premature  vascular  disease.  Whether  homocysteine 
is  pathogenetically  related  or  incidental  in  this  associa- 
tion and  whether  lowering  of  homocysteine  levels  ame- 
liorates the  cardiovascular  risk  have  yet  to  be  determined. 

Hyperhomocysteinemia  due  either  to  inborn  errors  of 
metabolism  or  to  nutritional  deficiency  of  the  vitamins 
involved  in  homocysteine  metabolism  is  associated  with 
precocious  atherosclerosis  and  both  arterial  and  venous 
thrombosis.  Predominant  among  the  causes  of  mortality 
and  major  morbidity  is  thromboembolism,  followed  by 
cerebrovascular  accident,  peripheral  arterial  thrombosis, 
and  myocardial  infarction. 

Hyperhomocysteinemia,  regai'dless  of  its  cause,  is  an 
independent  risk  factor  for  stroke,  coronary,  or  peripheral 
artery  disease.  For  every  increase  in  total  plasma  homo- 
cysteine of  5 pmol/L,  there  is  a corresponding  increase  of 
about  40%  in  the  relative  risk  of  developing  coronary 
artery  disease.  This  increase  is  comparable  to  the  risk  asso- 
ciated with  the  same  proportional  increment  in  cholesterol 
and  equates  homocysteine  with  cholesterol  as  risk  factors 
for  ischemic  heart  disease.  Moreover,  the  relative  risk/odds 
for  cerebrovascular  and  peripheral  arterial  disease  associ- 
ated with  elevated  homocysteine  is  even  greater  than  it  is 
for  coronary  artery  disease.  The  European  Concerted 
Action  Project  on  Hyperhomocysteinemia  found  that  sub- 
jects in  the  top  quintile  for  plasma  homocysteine  had  a rel- 
ative risk  for  vascular  disease  of  2.2  compared  with  the 
lower  four  quintiles,  and  the  authors  concluded  that  plas- 
ma homocysteine  not  only  confers  an  independent  risk  of 
vascular  disease  similar  to  that  of  smoking  or  hyperlipi- 
demia but  also  substantially  increases  the  risk  associated 
with  smoking  or  hypertension. 

The  amino  acid  homocysteine  arises  entirely  from  the 
metabolism  of  dietary  methionine  and  is  normally  pres- 
ent in  the  plasma  at  low  concentrations  (5-15  pmol/L). 
Metabolic  traffic  of  homocysteine  occurs  along  two 
major  pathways  that  lead  either,  via  remethylation  to 
methionine  or,  through  transsulfuration,  to  cysteine. 
These  pathways  are  under  tight  metabolic  control  and 
involve  several  enzymes  that  require  folate,  cobalamin, 
or  pyridoxine  as  cofactors.  Perturbation  of  homocys- 
teine metabolism  can  result  from  inherited  or  nutritional 
disorders  or  a combination  of  both. 

Whereas  severe  degrees  of  hyperhomocysteinemia 
(>50  pmol/L)  are  usually  the  result  of  homozygosity  for 
inborn  errors  of  metabolism,  mild  (15-25  pmol/L)  or 
moderate  (25-50  pmol/L)  degrees  of  hyperhomocys- 


teinemia are  more  commonly  the  result  of  acquired  dis- 
orders. The  most  frequent  causes  are  deficiencies  of  one 
or  more  of  the  three  vitamins  that  are  required  as  cofac- 
tors or  substrates  for  homocysteine  metabolism.  Serum 
homocysteine  levels  show  a significant  inverse  correla- 
tion with  both  serum  cobalamin  and  serum  folate,  even 
among  the  normal  population,  and  even  individuals  with 
low-normal  folate  or  cobalamin  concentrations  may  dis- 
play elevated  levels  of  homocysteine.  Heterozygosity 
for  mutant  forms  of  key  enzymes  in  the  homocysteine 
metabolic  pathways  may  have  a high  frequency  in  cer- 
tain populations.  Heterozygosity  for  the  methylenete- 
trahydrofolate  reductase  (MTHFR)  mutation  alone  does 
not  appear  to  be  associated  with  increased  risk  of  vascu- 
lar disease,  but  its  coexistence  with  hemizygosity  for 
other  genetic  defects  known  to  predispose  to  thrombo- 
sis, such  as  factor  V Leiden,  confers  increased  risk  of 
occlusive  vascular  disease.  Moreover,  hyperhomocys- 
teinemia and  the  risk  of  vascular  occlusion  in  MTHFR 
mutants  is  mitigated  by  adequate  folate  status. 

The  identification  of  hyperhomocysteinemia  usually 
takes  place  through  simple  measurement  of  plasma  levels 
of  the  compound.  However,  even  when  basal  homocys- 
teine levels  are  within  the  normal  range,  derangements  in 
homocysteine  metabolism  may  be  present  and  may  be 
uncovered  by  determining  peak  plasma  homocysteine  lev- 
els following  administration  of  an  oral  methionine  load.  In 
general,  impairment  of  the  remethylation  pathway  is  more 
likely  to  result  in  increased  fasting  levels  of  homocysteine, 
whereas  transsulfuration  pathway  defects  are  more  often 
associated  with  abnormal  responses  to  methionine  load- 
ing. Plasma  homocysteine  should  be  measured  as  part  of 
any  assessment  of  cardiovascular  risk  profile,  particularly 
in  individuals  deemed  to  have  sustained  a precocious  or 
unexplained  vascular  occlusive  event. 

Varying  degrees  of  hyperhomocysteinemia  occur  in 
patients  with  chronic  renal  disease.  It  is  likely  that  this 
may  contribute  to  the  high  prevalence  of  vascular  dis- 
ease in  patients  with  chronic  renal  insufficiency. 

The  risk  of  multiple  vascular  occlusive  complications 
attributable  to  homocysteine  is  indicative  of  a profound 
disruption  of  normal  endothelial  cell  function,  platelet 
function  or  blood  coagulation  pathways.  However,  the 
mechanism  whereby  homocysteine  produces  these 
effects  remains  obscure. 

There  is  clear  evidence  that  homocysteine  levels  can 
be  lowered  by  administration  of  supplemental  folate, 
with  or  without  pyridoxine.  What  is  not  yet  established  is 
whether  lowering  of  homocysteine  by  increased  intake  of 
these  vitamins  results  in  a diminution  of  cardiovascular 
risk.  Recently  published  data  strongly  supports  a protec- 
tive role  for  high  folate  and  vitamin  B6  intake  against 
ischemic  heart  disease.  The  prospect  of  modifying  risk  of 
cardiovascular  disease  in  the  general  population  by  sim- 
ple nutritional  intervention  is  appealing  and  could  consti- 
tute a substantial  advance  in  the  control  of  a major  cause 
of  morbidity  and  mortality  worldwide. 

Fortuitously,  initiatives  have  been  launched  recently  in 
the  U.S.A.  and  elsewhere  to  fortify  the  diet  with  folic  acid 
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as  a means  to  reduce  the  prevalence  of  neural  tube  defect 
in  pregnancy.  This  nutritional  modification  of  the  popula- 
tion-at-large could  potentially  have  a salutary  effect  on  the 
overall  prevalence  of  ischemic  vascular  disease. 

RALPH  GREEN.  MD 
Sacramento.  California 
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Follow-up  Testing  After  Cancer  Treat- 
ment: Is  it  Indicated? 

Advances  in  surgery,  radiation  therapy  and  chemo- 
therapy have  led  to  an  increasing  number  of  cancer 
patients  who  are  rendered  free  of  disease  and  potential- 
ly cured.  It  is  one  of  the  cruel  realities  of  cancer  that 
many  of  these  patients  will  relapse.  Hence  the  question 
of  what  is  the  appropriate  follow-up  of  cancer  patients 
after  potentially  curative  treatment.  Several  surveys 
have  documented  that  follow-up  testing  in  the  form  of 
physician  visits  and  radiographic  and  laboratory  tests  is 
common.  An  increasing  and,  indeed,  overwhelming, 
body  of  literature  indicates  that  much  of  this  testing  is 
unnecessary  and  can  be  eliminated. 

Four  general  principles  should  guide  the  selection  of 
tests  utilized  to  evaluate  patients  after  potentially  cura- 
tive therapy  of  cancer: 

1.  The  interval  between  examinations  and  duration  of 
testing  should  be  consistent  with  the  maximal  risk  of 
recurrence  and  the  natural  history  of  the  tumor. 

2.  The  tests  should  be  directed  at  the  most  likely  sites  of 
recurrence  and  should  have  a high  predictive  value. 

3.  Therapy  should  be  available  that  will  result  in  cure, 
significant  prolongation  of  life  or  palliation  of  symp- 
toms. The  initiation  of  earlier  therapy  should  improve 
the  outcome  compared  with  therapy  given  when  the 
patient  becomes  symptomatic  from  the  cancer. 

4.  The  increased  risk  of  second  malignancy,  both  in  the 
primary  site  and  in  other  tissues  in  which  there  is 
increased  risk,  should  also  guide  the  ordering  of  tests. 
Malignant  and  non-malignant  complications  of  ther- 
apy must  also  be  considered.  Such  testing  should  be 
performed  with  a frequency  and  duration  consistent 
with  the  nature  of  the  risk. 

Testicular  cancer  is  the  disease  with  the  clearest  indi- 
cation for  intensive  testing.  In  this  disease  the  presence  of 
easily  determined  serum  markers,  predictable  patterns  of 
recurrence  and  highly  effective  therapy  mandate  close 
surveillance  after  initial  therapy.  In  contrast,  intensive  sur- 


veillance following  treatment  of  localized  breast  cancer 
has  failed  to  demonstrate  any  improvement  in  outcome  in 
terms  of  quality  or  quantity  of  life.  In  two  randomized 
controlled  trials,  over  2500  patients  were  randomized 
between  an  “aggressive”  follow-up  regimen  of  frequent 
chest  x-rays,  bone  scans,  serum  chemistries  and  other 
tests  vs.  a “conservative”  strategy  of  physician  evalua- 
tions and  yearly  mammography.  In  both  of  these  trials  and 
in  numerous  retrospective  studies,  70-90%  of  patients 
who  relapsed  presented  with  symptomatic  disease.  Less 
than  10%  of  recurrences  were  detected  exclusively 
through  laboratory  or  radiologic  testing.  These  trials  and 
studies  have  led  to  guidelines  by  the  American  Society  of 
Clinical  Oncology  that  recommend  a limited  degree  of 
follow-up  testing  which  would  consist  primarily  of  physi- 
cian evaluations  and  yearly  mammography.  Though  the 
data  are  retrospective,  the  situation  for  a diverse  group  of 
both  common  and  uncommon  malignancies,  including 
cancers  of  the  lung,  colon,  prostate  and  Hodgkin’s  and 
Non-Hodgkins  lymphoma,  is  similar  to  that  of  breast  can- 
cer, i.e.  most  laboratory  and  radiologic  testing  appears 
futile.  Only  in  Hodgkin’s  disease  does  routine  radiologic 
testing  (a  periodic  chest  x-ray)  afford  benefit.  Routine 
complete  blood  counts  and  serum  chemistries  are  rarely 
useful.  The  role  of  carcinoembryonic  antigen  and  prostate 
specific  antigen  in  the  follow-up  of  colon  and  prostate 
cancer,  respectively,  remain  to  be  determined. 

A frequently  asked  question  about  this  subject 
involves  patient  expectations.  Patients  naturally  request 
information  about  “what  is  being  done  to  follow  my  can- 
cer?” What  little  objective  information  exists  indicates 
that  patients  have  unrealistically  high  expectations 
regarding  the  accuracy  of  laboratory  and  radiologic  test- 
ing and  unrealistically  low  expectations  regarding  the 
use  of  the  history  and  physical  examination  in  the  detec- 
tion of  recurrence.  In  the  only  study  of  its  type,  a survey 
of  breast  cancer  patients  free  of  disease  found  that  92% 
of  patients  believed  that  aggressive  testing  in  the  form  of 
blood  tests  and  x-ray  studies  improved  outcome.  In  one 
of  the  randomized  studies  of  breast  cancer,  randomizing 
between  “aggressive”  and  “conservative”  follow-up 
testing  quality  of  life  was  ascertained.  There  were  no 
differences  in  terms  of  emotional  well  being,  body 
image,  social  function,  satisfaction  with  care  or  overall 
health  measures. 

The  economic  consequences  of  a policy  restricting 
testing  to  those  evaluations  likely  to  influence  outcome 
as  determined  through  prospective  trials  or  large  retro- 
spective series  are  profound.  Modeling  by  ourselves  and 
others  indicates  that  savings  in  the  hundreds  of  millions 
to  billions  of  dollars  may  be  realized.  These  savings 
could  be  obtained  without  compromise  in  the  quality  of 
care  and  without  restriction  of  access.  Indeed,  the  policy 
of  limited  follow-up  testing  places  a premium  on  physi- 
cian evaluation  of  the  patient  and  education. 

MARTIN  J.  EDELMAN,  MD 
DAVID  SIEGEL.  MD 
FRED  MEYERS,  MD 
Sacramento,  California 
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Noninvasive  Positive  Pressure 
Mechanical  Ventilation 

Noninvasive  mech.anical  ventilation  refers  to  the  tech- 
nique of  supporting  alveolar  ventilation  without  the  use 
of  an  artificial  airway  in  the  trachea.  Although  mechani- 
cal ventilation  with  endotracheal  intubation  is  a success- 
ful means  of  providing  ventilatory  support,  recent 
advances  in  the  design  of  nasal  and  facial  masks,  togeth- 
er with  the  development  of  newer  styles  of  ventilators, 
have  widened  the  options  available  to  patients  with  res- 
piratory failure.  Potential  advantages  to  avoiding  endo- 
tracheal tubes  include  improved  comfort,  preservation  of 
speech  and  swallowing,  decreased  risk  of  infectious 
complications  and  decreased  laryngeal  injury.  However, 
not  all  patients  with  respiratory  failure  are  candidates  for 
noninvasive  techniques.  Careful  selection  of  patients  and 
equipment  is  necessary  for  success. 

A variety  of  types  and  sizes  of  nasal  and  facial  masks 
are  now  available  for  use,  allowing  a comfortable  fit  for 
most  patients.  The  mask  should  fit  snugly,  while  avoid- 
ing excessive  pressure  on  the  skin;  small  air  leaks 
around  the  mask  are  acceptable.  Nasal  masks  permit 
speech,  eating  and  expectoration  without  removal  of  the 
mask.  However,  patients  in  respiratory  distress  who 
mouth  breathe  may  need  a full  face  mask.  Gastric  dis- 
tention is  rarely  a problem  when  the  applied  pressure  is 
less  than  25  cm  H^O.  A nasogastric  tube  for  gastric 
decompression  need  not  be  placed  routinely. 

Noninvasive  positive  pressure  ventilation  (NPPV) 
can  be  provided  by  standard  volume-cycled  or  pressure- 
controlled  ventilators  or  bilevel  positive  airway  pressure 
ventilators  (bilevel  PAP).  Advantages  of  standard  venti- 
lators include  a broader  range  of  ventilation  capacity,  the 
ability  to  deliver  higher  oxygen  concentrations,  and  the 
presence  of  sophisticated  monitoring  devices  and 
alarms.  Pressure-support  and  pressure-controlled  modes 
appear  to  be  the  most  successful  settings  when  used  for 
NPPV.  However,  standard  ventilators  are  expensive, 
complex  and  need  a high-pressure  gas  source  (50  psi), 
which  limits  their  use  outside  the  intensive  care  unit.  For 
these  reasons,  bilevel  PAP  has  become  a popular  means 
of  delivering  noninvasive  ventilation.  These  less  expen- 
sive machines  cycle  between  different  positive  inspira- 
tory and  expiratory  pressures,  either  in  response  to  a 
patient’s  respiratory  efforts,  or  at  fixed  rate  set  by  the 


clinician.  Disadvantages  of  the  currently  available 
bilevel  PAP  machines  include  their  inability  to  provide 
high  oxygen  concentrations  and  limited  monitoring  and 
alarm  capabilities. 

NPPV  appears  to  benefit  over  50%  of  patients  with 
acute  respiratory  failure  who  are  cooperative,  hemody- 
namically  stable,  not  severely  hypoxemic,  can  protect 
their  airway  and  are  able  to  tolerate  a nasal  or  facial 
mask.  Patients  suffering  from  exacerbations  of  chronic 
obstructive  pulmonary  disease  (COPD)  appear  particu- 
larly well-suited  for  NPPV,  with  studies  suggesting  a 
substantially  decreased  need  for  endotracheal  intuba- 
tion. Noninvasive  ventilatory  techniques  have  been  very 
successful  for  many  patients  with  chronic  respiratory 
failure  due  to  restrictive  chest  wall  diseases,  certain  neu- 
romuscular diseases  and  hypoventilation  syndromes. 
Some  patients  with  chronic  hypercapnea  due  to  COPD 
also  appear  to  benefit.  For  many  patients  with  chronic 
respiratory  failure,  intermittent  NPPV,  often  for  only  a 
few  hours  each  night,  can  improve  daytime  gas 
exchange.  Possible  reasons  for  the  benefit  in  these 
patients  include  intermittent  respiratory  muscle  rest, 
improvement  of  respiratory  compliance  by  correction  of 
microatelectasis,  or  resetting  of  the  respiratory  center’s 
sensitivity  to  CO^. 

In  summary,  NPPV  is  a useful  modality  for  selected 
patients  with  acute  or  chronic  respiratory  failure.  This 
technique  can  provide  ventilatory  support  while  avoid- 
ing many  of  the  disadvantages  of  endotracheal  tubes 
and  tracheotomies.  However,  time  may  be  wasted  if 
NPPV  is  begun  in  inappropriate  patients  rather  than 
proceeding  directly  to  mechanical  ventilation  using 
endotracheal  intubation. 

JANICE  M.  LIEBLER,  MD 
Portland,  Oregon 
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Treatment  of  Gastroesophageal  Reflux 
Disease — 1998 

The  goals  of  therapy  for  gastroesophageal  reflux  dis- 
ease (GERD)  are  to  relieve  symptoms,  heal  damaged 
esophageal  mucosa,  prevent  complications,  and  main- 
tain remission.  Effective  medical  therapy  can  now 
achieve  all  of  these  goals  in  the  vast  majority  of  patients. 
Additionally,  the  introduction  of  laparoscopic  fundopli- 
cation  has  renewed  the  interest  in  surgery  as  a way  to 
achieve  these  goals,  and  is  an  option  for  patients  who 
prefer  an  alternative  to  medication. 

Most  GERD  patients  have  intermittent  reflux  symp- 
toms, do  not  have  significant  esophagitis,  and  are 
unlikely  to  develop  complications.  For  these  patients 
lifestyle  modifications  such  as  dietary  changes,  eleva- 
tion of  the  head  of  the  bed,  avoidance  of  early  recum- 
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bency  after  meals,  and  discontinuation  of  smoking,  alco- 
hol and  irritant  medications  may  be  the  only  therapy  that 
is  necessary.  Antacids  may  be  helpful,  but  they  are  nei- 
ther effective  nor  cost-effective  in  patients  with  daily 
symptoms  or  significant  endoscopic  esophagitis. 

For  patients  with  more  severe  or  more  frequent 
symptoms  of  reflux,  H2  receptor  antagonists  may  be 
added  to  lifestyle  modifications.  Therapy  for  6 to  12 
weeks  effectively  relieves  symptoms  of  reflux  and  heals 
esophagitis  in  about  50%  of  patients,  and  maintains 
remission  in  about  25%  of  patients.  For  severe 
esophagitis,  it  is  generally  more  cost  effective  to  add 
another  agent  or  to  switch  to  a proton  pump  inhibitor 
instead. 

Promotility  agents  may  also  be  used  to  manage 
GERD.  Cisapride  effectively  relieves  nocturnal  heart- 
bum  in  up  to  50%  of  patients  and  is  as  effective  as  rani- 
tidine in  healing  mild-to-moderate  esophagitis.  Metoclo- 
pramide  may  improve  symptoms  of  reflux,  but  does  not 
heal  esophagitis,  and  should  seldom  be  used  because  of 
its  significant  side  effects. 

Proton  pump  inhibitors  are  far  more  effective  than  H2 
receptor  antagonists  at  suppressing  acid  secretion.  In 
patients  with  mild  to  moderate  esophagitis,  omeprazole 
or  lansoprazole  control  GERD-related  symptoms  more 
effectively  than  H2  receptor  antagonists  and  achieve 
healing  rates  of  80%  to  100%  within  8 weeks.  Severe 
cases  may  require  higher  doses.  Aggressive  acid  sup- 
pression with  proton  pump  inhibitors  also  improves 
reflux-related  dysphagia  and  may  prevent  or  delay  stric- 
ture formation.  Significant  side  effects  are  uncommon. 
Most  patients  with  significant  esophagitis  will  relapse 
when  therapy  is  discontinued,  and  maintenance  therapy 
with  proton  pump  inhibitors  may  be  indicated.  In  a 
recent  large  prospective  study  highest  remission  rates 
were  found  in  patients  on  combined  omeprazole  and  cis- 
apride (89%),  followed  by  omeprazole  (80%),  ranitidine 
plus  cisapride  (66%),  cisapride  (54%)  and  finally,  raniti- 
dine (51%).  Helicobacter  pylori  infection  itself  is  not 
thought  to  be  an  important  cause  of  GERD,  and  eradica- 
tion of  this  infection,  if  present,  is  not  necessary  in  the 
treatment  of  GERD. 

Ironically,  during  the  same  time  that  proton  pump 
inhibitors  came  into  common  use,  surgery  for  GERD 
also  increased  due  to  the  introduction  of  laparoscopic 
fundoplication.  Eirst  performed  in  the  early  1990s,  the 
procedure  is  now  commonly  performed  at  many  medical 
centers  throughout  the  country. 

Laparoscopic  fundoplication  closely  approximates 
the  procedure  performed  over  many  years  by  laparot- 
omy or  thoracotomy.  Both  a “complete”  fundoplication, 
sometimes  referred  to  as  “Nissen  fundoplication,”  as 
well  as  a “partial”  fundoplication,  may  be  performed 
laparoscopically.  Partial  fundoplications  augment  lower 
esophageal  sphincter  pressure  less  than  complete  fundo- 
plications and  may  be  preferred  in  patients  with  signifi- 
cant impairment  of  esophageal  peristalsis.  More  com- 
plex operations,  in  which  the  length  of  the  esophagus  is 
augmented  by  dividing  a portion  of  the  stomach,  may 


also  be  performed,  but  wide  experience  with  these  is 
lacking. 

Patients  being  considered  for  surgery  for  GERD 
should  undergo  endoscopy  with  biopsies,  24  hour  pH 
monitoring,  and  esophageal  manometry.  Endoscopy 
with  biopsy  is  necessary  to  look  for  esophagitis  or  the 
premalignant  condition  of  Barrett’s  esophagus.  Biop- 
sies should  be  performed  because  short  segments  of 
Barrett’s  esophagus  may  not  always  be  grossly  appar- 
ent. A 24  hr  pH  is  performed  to  confirm  that  symptoms 
are  caused  by  reflux  of  gastric  contents  and  to  docu- 
ment pathologic  reflux  in  patients  with  atypical  symp- 
toms. Manometry  is  performed  to  assess  esophageal 
motor  function.  Patients  with  impaired  peristalsis  are  at 
increased  risk  for  the  development  of  dysphagia  if  a 
complete  fundoplication  is  performed,  and  in  these 
patients  a partial  fundoplication  may  be  preferred. 
Occasionally,  manometric  findings  may  suggest  an 
underlying  collagen  vascular  disease  (eg,  scleroderma), 
and  in  some  instances  the  manometric  findings  may 
contraindicate  an  antireflux  operation.  Some  patients 
with  early  achalasia,  for  example,  may  complain  of 
heartburn,  and  an  antireflux  procedure  would  be  inap- 
propriate. A barium  swallow  is  expected  by  many,  but 
not  all  surgeons,  to  assess  the  size  of  a hiatal  hernia  and 
to  exclude  anatomic  surprises,  such  as  diverticulae  or 
esophageal  shortening.  Long  term  follow-up  with 
laparoscopic  fundoplications  is  not  yet  available,  but  it 
is  reasonable  to  expect  good  or  excellent  results  in  90% 
of  patients  at  ten  years. 

Previous  studies  have  demonstrated  the  superiority 
of  antireflux  surgery  performed  by  laparotomy  to  that 
of  medical  management  with  H2  blockers.  To  date, 
however,  there  is  no  direct  comparison  of  the  results  of 
laparoscopic  fundoplications  with  proton  pump 
inhibitors  nor  are  there  any  good  cost  data  to  compare 
the  two  approaches.  Indications  for  surgery,  therefore, 
are  not  well  defined.  Complications  of  GERD  are  sel- 
dom fatal,  and  in  most  patients  they  may  be  prevented 
and  symptoms  much  improved  with  medications. 
Indeed,  symptoms  that  are  not  significantly  improved 
by  aggressive  medical  management  may  not  actually  be 
from  gastroesophageal  reflux,  and  may  not  be  relieved 
by  surgery.  Most  patients  are  referred  for  surgery 
because  of  their  desire  not  to  be  medication-dependent. 
Long-term  follow-up  studies  will  be  necessary  to  deter- 
mine the  role  of  laparoscopic  surgery  in  the  modern-day 
management  of  GERD. 

MARK  A.  VIERRA,  MD 
GEORGE  TRIADAFILOPOULOS,  MD 
Stanford,  California 
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p-Adrenergic  Blockers  In  The  Manage- 
ment Of  Heart  Failure 

Despite  more  than  two  decades  of  experience,  there 
remains  a hesitation  to  incorporate  (5-adrenergic  block- 
er therapy  into  the  management  of  patients  with  heart 
failure.  This  is  a consequence  of  a misconception,  (3- 
adrenergic  blockers  are  contraindicated  in  a condition 
characterized  by  inadequate  cardiac  contractility 
because  they  weaken  the  heart  contractions.  This  rea- 
soning would  be  justified  if  heart  failure  were  simply  a 
matter  of  disturbed  pump  function  and  altered  hemody- 
namics. It  is  not. 

Cardiac  injury  results  in  a reduction  of  myocyte  mass 
and  contractile  force,  leading  to  impaired  hemodynam- 
ics and  diminished  forward  cardiac  output.  Compen- 
satory mechanisms  are  quickly  brought  into  play:  acti- 
vation of  the  sympathetic  nervous  system  and  the  renin- 
angiotensin-aldosterone  hormonal  axis.  Protracted  neu- 
rohormonal  activation  is  detrimental  because  it  con- 
tributes to  ventricular  dilatation  and  remodeling, 
increased  wall  stress,  down  regulation  of  (3-1 -adrenergic 
receptors,  desensitization  of  P-adrenergic  receptor,  and, 
therefore,  additional  myocyte  loss,  increased  myocardial 
energy  demands,  impaired  diastolic  function  and  filling, 
enhanced  resistance  to  forward  blood  flow  from  sys- 
temic vasoconstriction,  and  promotion  of  arrhythmoge- 
nesis  and  sudden  death.  Elevated  levels  of  norepineph- 
rine, renin,  and  angiotensin-II  correlate  with  poor  sur- 
vival and  heart  failure.  Progression  of  heart  failure  is  a 
consequence  of  neurohormonal  overload,  not  the  initial 
cardiopathic  injury. 

Interruption  of  the  detrimental  effects  of  these  hor- 
mones should  benefit  patients  with  chronic  heart  failure. 
Angiotensin-converting  enzyme  inhibitors  (ACE-I)  are 
now  established  drugs  in  the  management  of  heart  fail- 
ure. They  improve  hemodynamics,  improve  heart  failure 
symptoms,  slow  heart  failure  progression  , and  reduce 
mortality.  P-adrenergic  blockers  should  produce  similar 
benefits,  p-adrenergic  blockers  may  impart  benefits  by 
their  anti-arrhythmic  properties  and,  therefore,  reduce 
sudden  death.  But,  since  ACE-inhibitors  are  now  stan- 
dard care  for  heart  failure,  the  benefits  of  P-adrenergic 
blockers  must  be  ascertained  in  the  circumstance  of 
being  added  to  ACE-inhibitor  therapy.  Even  if  P-adren- 
ergic blockers  are  equivalent  to  ACE-inhibitors,  they 
could  appear  neutral  when  added  to  ACE-inhibitors 
unless  their  benefits  are  achieved  by  alternate  mecha- 
nisms not  already  affected  by  inactivation  of  the  renin- 
angiotensin  axis.  The  choice  of  P-adrenergic  blockers  is 
difficult  because  using  the  optimal  agent  is  critical  to 
establishing  the  benefits  (or  lack  thereof)  of  P-adrener- 
gic  blockade  in  heart  failure. 

First  generation  P-adrenergic  blockers  are  not  selec- 
tive for  P-1  or  P-2  receptors  and  include  drugs  such  as 
propranolol  and  timolol.  These  agents  have  been  avoid- 
ed in  heart  failure  for  fear  that  P-2  blockade  would  pro- 
mote systemic  vasoconstriction.  Second  generation  P- 
adrenergic  blockers  are  selective  for  P-1  receptors  and 
do  not  have  ancillary  properties.  These  include  metopro- 


lol,  atenolol,  bisoprolol,  and  betaxolol.  Some  of  these 
have  been  extensively  tested  in  heart  failure.  Metopro- 
lol,  when  added  to  ACE-inhibitors,  significantly 
decreases  heart  rate  and  pulmonary  capillary  wedge 
pressure  and  significantly  increases  left  ventricular  ejec- 
tion fraction,  cardiac  index,  exercise  capacity,  and 
improves  heart  failure  symptoms  and  quality  of  life. 
Withdrawal  of  metoprolol  from  stable  heart  failure 
patients  has  produced  hemodynamic  decompensation. 

Third  generation  P-adrenergic  blockers  have  ancil- 
lary cardiovascular  activity  beyond  P-adrenergic  block- 
ade. These  ancillary  actions  include  a-blockade 
(carvedilol  and  labetolol),  intrisic  sympathomimetic 
effects  (pindolol),  non-.specific  systemic  vasodilation 
(bucindolol),  type  3 anti-arrhythmic  activity  (sotalol),  or 
anti-oxidant  effects  (carvedilol).  Carvedilol  has  been 
tested  in  mild  to  moderate  heart  failure.  It  has  been 
shown  to  produce  all  the  benefits  of  metoprolol  and 
bisoprolol,  but  in  addition  has  been  shown  to  reduce 
mortality  compared  to  a placebo  in  patients  on  ACE- 
inhibitor  therapy. 

Patience  is  important  in  the  application  of  p-adrener- 
gic blockers  to  patients  with  heart  failure.  Negative 
effects  on  contractility  and  vasomotor  regulation  can 
cause  acute  decompensation,  p-adrenergic  blockers 
must  therefore  be  initiated  at  very  low  doses  and  slowly 
titrated  upwards.  Even  so,  an  average  of  7%  (0%  to 
42%)  of  patients  with  mild  to  moderate  heart  failure  will 
not  tolerate  the  slow  titration  of  second  or  third  genera- 
tion P-adrenergic  blockers.  For  those  who  tolerate  them, 
the  hemodynamic  and  symptomatic  improvements  gen- 
erated by  p-adrenergic  blockers  are  usually  evident 
within  1-3  months  of  their  initiation  and  are  sustained 
for  at  least  1 year  (perhaps  longer). 

The  weight  of  the  above  evidence  argues  that  select- 
ed P-adrenergic  blockers  should  be  added  to  stable 
patients  with  mild  to  moderate  heart  failure  on  ACE- 
inhibitors,  digitalis,  and  diuretics.  P-adrenergic  blockers 
will  improve  heart  failure  symptoms,  improve  exercise 
capacity,  and  slow  heart  failure  progression  leading  to 
better  and  improved  survival.  The  next  step  is  to  deter- 
mine whether  patients  with  severe  heart  failure  can  tol- 
erate P-adrenergic  blockers  and  if  so,  whether  they  will 
enjoy  similar  benefits. 

TERESA  De  MARCO,  MD,  FACC 
WILLIAM  W.  PARMLEY,  MD,  FACC 
San  Francisco,  California 
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Diabetes  in  Older  Persons: 

Special  Considerations 

At  least  40%  of  all  people  aged  65  years  and  older  have 
diabetes  or  impaired  glucose  tolerance;  10%  are  already 
diagnosed  as  diabetic,  10%  have  diabetes  and  are  undiag- 
nosed. and  a further  20%  have  impaired  glucose  tolerance. 
There  are  several  types  of  diabetes;  the  two  major  types 
are  type  1 (patients  are  usually  close  to  ideal  body  weight, 
ketosis  prone,  and  cannot  survive  without  insulin  replace- 
ment), and  type  2 (the  majority  are  overweight,  ketosis 
resistant,  and  can  survive  without  insulin  replacement, 
although  insulin  may  improve  glycemic  control)  diabetes 
mellitus.  The  majority  of  older  persons  have  type  2 dia- 
betes. Obese  elderly  type  2 diabetics  have  adequate  circu- 
lating insulin,  but  marked  resistance  to  insulin-mediated 
glucose  disposal.  Lean  elderly  type  2 diabetics  have  a pro- 
found impairment  in  glucose-induced  insulin  release  but 
mild  resistance  to  insulin-mediated  glucose  disposal. 

Blood  glucose  levels  increase  slightly  but  significantly 
with  age:  fasting  blood  glucose  concentrations  increase 
by  1 mg/dl  (0.055  mmol/1)  per  decade,  and  blood  glucose 
levels  1-2  h after  an  oral  glucose  load  increase  by 
6.8-13.0  mg/dl  (0.38-0.72  mmol/1)  per  decade.  The 
major  defect  responsible  for  this  “glucose  intolerance  of 
aging”  is  peripheral  tissue  insulin  resistance  secondary  to 
a defect  in  insulin  receptor  function  at  the  post-receptor 
level.  The  extent  of  this  age-related  glucose  intolerance 
varies  with  the  population  studied,  and  is  reported  to  be 
minimal  when  moderated  by  exercise,  diet,  and  diabeto- 
genic drugs.  Therefore  the  otherwise  “inevitable”  glucose 
intolerance  of  aging  may  be  accentuated  by  factors  other 
than  biologic  aging  per  se,  and  modifications  in  reversible 
factors  including  obesity,  physical  activity,  and  medica- 
tions may  postpone  or  ameliorate  the  evolution  of  the  glu- 
cose intolerance  of  aging  to  diabetes. 

The  American  Diabetes  Association’s  Expert  Com- 
mittee on  the  Diagnosis  and  Classification  of  Diabetes 
Mellitus  has  recommended  three  possible  ways  to  diag- 
nose diabetes:  (1)  a fasting  plasma  glucose  of 
>126mg/dl  (7.0  mmol/1;  after  no  caloric  intake  for  at 
least  8 hours),  (2)  a casual  plasma  glucose  (taken  at  any 
time  of  day  without  regard  to  time  of  last  meal)  >200 
mg/dl  (11.1  mmol/1),  with  the  classic  diabetes  symptoms 
of  increased  urination,  increased  thirst  and  unexplained 
weight  loss,  or  (3)  an  oral  glucose  tolerance  lest  (OGTT) 
value  S:200  mg/dl  in  the  two  hour  sample.  Any  of  these 
tests  need  to  be  confirmed  on  a subsequent  day  in  order 
to  verify  the  diagnosis.  An  additional  recommendation 
is  to  screen  all  adults  over  45  years  of  age  at  three-year 
intervals.  Epidemiological  data  suggest  that  retinopathy 
begins  to  develop  7 years  before  the  clinical  diagnosis  of 
type  2 diabetes.  Also,  because  hyperglycemia  in  type  2 
diabetes  causes  microvascular  diseases  and  may  cause 
or  contribute  to  macrovascular  disease,  undiagnosed 
type  2 diabetics  are  at  increased  risk  for  coronary  heat 
disease,  stroke,  and  peripheral  vascular  disease.  Earlier 
detection  and  treatment  may  reduce  both  the  severity 
and  complications  of  diabetes. 


Classic  diabetes  symptoms — increased  urination, 
thirst  and  unexplained  weight  loss — are  not  always 
apparent  in  the  older  diabetic.  The  clinical  presentation 
is  often  insidious  and  asymptomatic.  Changes  in  behav- 
ioral, cognitive,  or  functional  status  may  include  falling, 
urinary  incontinence,  agitation,  dementia,  delirium,  or 
depression.  Acute  intercurrent  medical  illnesses  such  as 
urinary  tract  infection,  pneumonia,  myocardial  infarc- 
tion, or  stroke  can  exacerbate  a baseline  glucose  intoler- 
ance, making  an  individual  with  impaired  glucose  toler- 
ance meet  the  diagnostic  criteria  for  diabetes.  Often 
treatment  of  the  underlying  health  problem  can  reduce 
this  exacerbation  glucose  intolerance,  allowing  a return 
to  diabetes  management  with  diet  and  physical  activity 
alone.  Many  medications  have  been  associated  with 
altering  glucose  homeostasis,  and  sometimes  adjusting 
the  drug  regimen  may  obviate  the  need  for  oral  hypo- 
glycemic or  other  pharmacologic  intervention. 

An  individualized  and  comprehensive  care  plan  is 
recommended  because  older  diabetics  are  a heteroge- 
neous group.  Some  live  independently;  some  live  in 
nursing  homes.  Often  there  are  associated  comorbid  and 
intercurrent  health  problems  and  varying  cognitive  and 
functional  abilities.  The  current  dilemma  is  to  avoid  both 
undertreatment  and  associated  risks  of  long-term  com- 
plications, and  overtreatment  with  risks  of  immediate 
adverse  reactions,  especially  hypoglycemia.  Written 
instructions  for  patients  and  caregivers  are  important, 
especially  in  view  of  poor  recall  of  verbal  instructions. 

When  setting  treatment  goals,  individual  patient  char- 
acteristics should  be  considered:  capacity  to  understand 
and  carry  out  the  treatment  regimen,  risk  for  severe  ' 
hypoglycemia,  as  well  as  other  factors  that  may  increase 
risk  or  decrease  benefit,  such  as  end-stage  renal  disease 
or  advanced  cardiovascular  or  cerebrovascular  disease. 
The  ultimate  goals  are  relief  of  symptoms,  maintenance 
of  well  being,  and  the  prevention  of  complications. 
These  require  glycemic  control,  blood  pressure  regula- 
tion, and  monitoring  of  serum  lipid  and  lipoprotein  lev- 
els. Age  alone  should  not  be  used  as  an  excuse  for  com- 
promised blood  glucose  control.  The  risk  of  recurrent 
hypoglycemia  may  outweigh  the  benefits  of  tight  control 
in  those  elderly  with  reduced  life  expectancy  and  dimin- 
ished quality  of  life.  However,  persistent  hyperglycemia 
can  impair  defense  against  infection,  decrease  the  pain 
threshold  and  worsen  neuropathic  pain. 

Non-pharmacologic  therapy  including  diet  and  phys- 
ical activity  remains  the  cornerstone  of  management. 
Weight  reduction  should  not  be  suggested  in  those  over 
70  years  of  age  unless  they  are  at  least  20%  above  desir- 
able weight.  The  restriction  of  dietary  free  sugars  can  be 
valuable  in  maintaining  normoglycemia  Do  not  discount 
an  exercise  regimen.  Although  not  all  seniors  are  able  to 
do  20  to  30  minutes  of  brisk  walking  three  times  per 
week,  a graded  physical  activity  program  should  be 
devised  within  the  individual’s  capabilities. 

Oral  hypoglycemic  agents  are  often  used  when  an 
adequate  trial  of  diet  and  physical  activity  fail  to  bring 
the  blood  glucose  toward  normal  and  the  patient 
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becomes  symptomatic.  Metformin  can  be  used  in  the  rel- 
atively obese  geriatric  patient  with  no  contraindications, 
for  often  there  is  an  associated  weight  loss,  which  in 
conjunction  with  diet  and  physical  activity  may  allow 
withdrawal  of  the  medication.  Instead  of  advanced  age 
alone,  renal  function  and/or  any  other  age-related  factors 
likely  to  contribute  to  lactate  overproduction  should  be 
the  basis  for  choosing  Metformin  therapy.  In  older  per- 
sons, Chlorpropamide  use  is  associated  with  a high  risk 
for  hypoglycaemia.  Among  the  commonly  used  second- 
generation  sulfonylureas,  hypoglycemia  is  reportedly 
more  frequent  with  Glyburide  than  with  Glipizide. 

Many  older  diabetics  may  already  use  insulin. 
Approximately  10%  of  those  who  develop  diabetes  over 
the  age  of  70  years  have  type  1 diabetes  mellitus.  Often 
in  the  setting  of  acute  intercurrent  illness,  type  2 diabet- 
ics are  managed  with  insulin.  They  can  frequently 
switch  to  an  oral  agent  after  the  acute  episode  subsides, 
thus  avoiding  potential  adverse  effects  of  insulin,  includ- 
ing hypoglycemia  and  weight  gain.  Hypoglycemic 


episodes  including  coma  may  be  in  the  range  of  20%  per 
year  when  insulin  is  started  after  the  age  of  70  years. 

In  summary,  aging  increases  the  likelihood  of  type  2 
diabetes  mellitus  with  all  of  its  inherent  risks.  Life  .style 
changes,  treatment  of  underlying  illnesses,  and  modifi- 
cations of  drugs  may  diminish  glucose  intolerance. 
When  these  efforts  fail,  oral  hypoglycemic  drug  therapy 
is  recommended,  using  biguanides  and  sulfonylureas, 
either  alone  or  in  combination,  and  finally  insulin  when 
these  measures  are  not  effective. 

ANNE  L.  SCLATER,  MD 
Sacramento,  California 
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Alerts,  Notices,  and  Case  Reports 


Measles  Outbreak  at  a Univer- 
sity Without  a Two-Dose 
Immunization  Requirement 

WILLIAM  A.  CHRISTMAS,  MD 
Durham,  North  Carolina 

MARGARET  MAMOLEN,  MD 
FRANK  E.  JAMES,  MD 
Bellingham,  Washington 

The  introduction  of  live  measles  vaccine  in  1963  led 
to  a dramatic  decline  in  the  incidence  of  measles  in  the 
United  States.  A single-dose  schedule,  however,  failed 
to  adequately  control  measles  outbreaks  among  school- 
aged  children  and  college  students.  In  1989  a two-dose 
policy  was  recommended,  but  it  has  yet  to  be  fully 
implemented,  and  sporadic  outbreaks  continue  to  occur. 
Substantial  costs  are  associated  with  outbreak  control 
strategies  as  efforts  are  made  to  prevent  the  morbidity 
and  occasional  fatality  of  measles  disease. 

Colleges  and  universities  present  particular  chal- 
lenges to  the  control  of  measles.  It  is  estimated  that  14.4 
million  students  attend  3,600  institutions  of  higher  edu- 
cation each  year.  Student  populations  are  a heteroge- 
neous mix  of  people  with  varying  origins  and 
immunization  histories.  Students  live  and  attend  classes 
in  close  proximity  to  one  another,  facilitating  the  trans- 
mission of  communicable  diseases.  They  are  also 
mobile  and  tend  to  engage  in  frequent  domestic  and  for- 
eign travel  where  infectious  diseases  may  be  acquired 
and  brought  back  to  the  college  campus  and  potentially 
the  surrounding  community.  During  1980  to  1991,  the 
Centers  for  Disea.se  Control  and  Prevention  (CDC) 
received  reports  of  3,919  cases  of  measles  at  colleges, 
ranging  from  0.6%  to  19.8%  of  the  total  measles  cases 
reported  to  the  CDC.' 

We  report  here  a measles  outbreak  at  a university  in 
1995  that  resulted  in  substantial  financial  cost  and  dis- 
rupted campus  activities  and  community  events.  It  was 
successfully  contained  so  that  it  resulted  in  relatively 
few  cases  and  was  confined  to  the  university  campus 
community. 


(Christmas  WA,  Mamolen  M,  James  FE.  Measles  outbreak  at  a university  without 
a two-dose  immunization  requirement.  West  J Med  1998;  168:534-537) 
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Background 

Western  Washington  University  (WWU)  is  located  in 
Bellingham,  a city  of  58,000  in  rural  Whatcom  County 
on  the  north  coast  of  Washington  State.  There  were 
10,284  students  attending  classes  on  campus  in  1995. 
Beginning  with  the  academic  year  1989-1990,  one  dose 
of  measles,  mumps,  and  rubella  vaccine  (MMR)  was 
required  of  incoming  students,  and  they  were  asked  to 
record  the  dates  of  immunizations  on  their  health  histo- 
ry form.  Without  active  enforcement,  school  officials 
estimate  that  about  60%  of  students  had  documentation 
of  immunization  at  the  time  of  the  outbreak.  There  were 
no  immunization  requirements  for  faculty  and  staff. 

On  February  14,  1995,  Whatcom  County  health  offi- 
cials were  notified  by  Washington  State  health  officials 
of  a possible  measles  case  in  a 21 -year-old  student  at 
WWU  who  was  a resident  of  another  county.  Records 
of  the  WWU  Student  Health  Center  showed  that  she 
had  been  seen  in  the  clinic  on  February  9 with  a febrile 
rash  illness.  Although  no  immunizations  had  been 
recorded  on  the  student’s  health  history  form,  and  a 
blood  specimen  was  drawn  for  rubeola  titer,  the  student 
said  that  she  had  been  vaccinated  and  measles  was  not 
thought  likely.  The  student  went  to  her  parent’s  home  in 
another  county,  and  her  continued  illness  was  recog- 
nized as  probable  measles  by  a public  health  nurse  at 
the  local  health  department.  Serum  specimens  from 
both  February  9 and  February  14  were  positive  for 
rubeola  IgM  antibody. 

Methods 

Case  Definition 

A clinical  case  of  measles  was  defined  as  an  illness  that 
met  the  CDC  clinical  case  definition:  generalized  macu- 
lopapular  rash  of  three  days’  duration  or  longer;  fever 
(>38.3°C  [(lOlTJ)  if  the  temperature  is  measured;  and 
cough,  coryza,  or  conjunctivitis.  A confirmed  case  met 
the  clinical  case  definition  and  was  either  confirmed  by 
serologic  test  or  was  epidemiologically  linked  to  anoth- 
er measles  case. 

Case  Ascertainment  and  Surx’eillance 

Press  releases  to  campus  and  community  newspapers 
and  radio  stations  and  class  announcements  informed 
students  and  community  members  about  the  outbreak. 
Licensed  child  care  providers,  including  the  child  care 
center  on  the  WWU  campus,  and  Whatcom  County 
school  officials  were  specifically  notified. 

Primary  care  physicians  were  alerted  by  the  county 
health  department  to  report  any  symptomatic  patients. 
All  reports  of  febrile  rash  illnesses  by  the  student  health 
center,  private  physicians,  and  individuals  were  investi- 
gated by  county  public  health  nurses.  Serum,  urine,  and 
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ABBREVIATIONS  USED  IN  TEXT 

CDC  = Centers  for  Disease  Control  and  Prevention 
MCV  = measles-containing  vaccine 
MMR  = measles,  mumps,  and  rubella  vaccine 
PIR  = prematriculation  immunization  requirement 
WWU  = Western  Washington  University 


nasopharyngeal  specimens  were  collected  and  sent  to 
the  state  laboratory  and  to  the  CDC,  Patients  with  pro- 
dromal symptoms  were  monitored  for  five  days  by 
phone  for  the  appearance  of  a rash, 

A total  of  250  students  from  22  colleges  and  univer- 
sities in  the  western  United  States  and  Canada  had 
attended  a conference  at  WWU  the  previous  week. 
Many  of  the  students,  along  with  60  short-term  students 
from  Japan,  had  stayed  in  the  same  dormitory  as  the 
WWU  student  who  had  the  first  identified  measles  case. 
The  Washington  State  Department  of  Health  and  the 
CDC  assisted  with  follow-up  of  these  possible  expo- 
sures through  county  and  state  health  departments  and 
international  health  officials. 

Outbreak  Control 

An  immunization  clinic  was  held  the  day  after  the  case 
report  in  the  residence  hall  of  the  reported  case.  Two 
more  measles  cases  were  identified,  and  on  February 
16,  a campus-wide  immunization  campaign  was  insti- 
tuted. All  students  bom  after  January  1,  1957,  without 
documented  proof  of  two  doses  of  measles-containing 
vaccine  (MCV)  after  their  first  birthday,  documentation 
of  previous  physician-diagnosed  measles,  or  serologic 
evidence  of  immunity  were  required  to  be  vaccinated 
with  MMR. 

To  ensure  compliance,  computerized  records  were 
kept  on  those  students  who  had  fulfilled  the  proof  of 
immunity  or  vaccination  requirement  and  were  thus 
“cleared”  for  routine  campus  activities.  By  Febmary  24, 
class  instructors  were  required  to  exclude  from  atten- 
dance any  student  who  was  not  cleared.  Recommenda- 
tions were  made  to  university  faculty  and  staff  that  they 
be  vaccinated  if  they  were  bora  after  January  1,1957, 
and  had  not  had  two  doses  of  MCV. 

On-campus  activities  that  potentially  involved  a sub- 
stantial number  of  nonstudents  from  the  community 
were  evaluated  on  an  individual  basis.  Many  events 
were  canceled.  Others  were  restricted  to  people  bom 
before  1957  and  those  with  an  “Events  Clearance  Card.” 
Such  cards  were  valid  11  days  after  the  bearer  had 
received  a documented  second  dose  of  MCV. 

Costs  Determination 

University  officials  were  asked  to  report  direct  costs 
for  materials  and  personnel  overtime  paid  due  to  the 
outbreak  and  to  estimate  the  loss  of  revenue  from  can- 
celed events.  Health  officials  from  the  county  and  state 
health  departments  also  reported  costs  incurred  due  to 
the  outbreak. 


Results 

Eleven  cases  of  measles  were  confirmed,  all  within  the 
campus  community.  Ten  cases  were  in  students  aged  19 
to  22  years,  and  one  was  in  a 42-year-old  female  food 
service  worker  in  one  of  the  residence  halls.  None  of  the 
patients  was  admitted  to  the  hospital.  The  index  case 
was  identified  as  a 20-year-old  female  student  who  had 
spent  the  winter  break  in  a California  county  where  there 
was  a widespread  community  outbreak  of  measles.  She 
returned  to  campus  and  became  ill  four  weeks  before  the 
first  case  was  reported.  Measles  developed  in  four  of 
five  household  contacts  of  the  index  case. 

Seven  of  the  ten  students  with  measles  had  recorded 
dates  of  a single  dose  of  MCV  after  their  first  birthday 
on  their  WWU  health  history  form.  The  42-year-old 
food  service  worker  and  three  of  the  affected  students 
had  no  recorded  dates  of  having  received  MCV.  On  fur- 
ther investigation,  the  index  patient  and  two  of  her 
household  contacts,  all  IgM-positive  for  rubeola,  were 
found  to  have  each  received  two  doses  of  MCV. 

Other  than  the  five  cases  from  one  household,  no 
direct  contact  between  patients  could  be  determined 
beyond  their  presence  on  the  campus.  Although  six  per- 
sons with  confirmed  measles  lived  off  campus,  measles 
cases  were  found  only  in  people  who  attended  classes  or 
worked  at  the  university.  There  were  no  reported  cases 
of  measles  in  other  community  residents  or  in  any  of  the 
students  who  had  visited  the  campus  early  in  the  out- 
break from  other  states  or  countries. 

Investigations  of  86  reports  of  febrile  rash  illnesses  on 
campus  and  in  the  community  revealed  several  other  viral 
causes.  Specimens  collected  from  67  patients  identified 
15  cases  of  influenza  A (H3N2),  1 of  parainfluenza,  1 of 
adenovirus  and,  1 of  respiratory  syncytial  virus  infection. 

Campus  immunization  clinics  administered  8,278 
doses  of  MMR.  By  14  days  from  the  initial  measles  case 
report,  94.8%  of  students  had  two  documented  doses  or 
at  least  one  recent  dose  of  MCV.  No  measles  cases 
occurred  after  the  conclusion  of  the  immunization  cam- 
paign (Figure  1).  The  outbreak  was  declared  concluded 
four  weeks  after  the  first  case  report. 

The  county  health  department  reported  $44,523  in 
personnel  costs  for  the  outbreak,  $1,949  in  supplies,  and 
$5,346  in  lost  revenue  due  to  the  cancellation  of  other 
department  activities.  The  state  department  of  health 
reported  $4,933  in  personnel  costs,  $3,474  for  travel, 
$39,206  for  laboratory  services,  and  $135,435  for  mate- 
rials including  the  cost  of  vaccine. 

The  university  reported  direct  costs  of  the  outbreak  at 
$24,810  paid  in  overtime  wages  and  for  materials.  Fur- 
ther loss  of  revenue  was  estimated  at  $38,500  due  to  the 
cancellation  of  events  including  sports  events,  theatrical 
productions,  concerts,  and  conferences.  The  total  esti- 
mated costs  related  to  this  outbreak  were  $298,176.  Cost 
estimates  did  not  include  the  thousands  of  volunteer  and 
overtime  hours  contributed  by  faculty,  staff,  and  stu- 
dents or  the  loss  of  work  time  by  many  university  staff 
who  were  occupied  by  the  management  of  the  outbreak. 
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Figure  1. — Measles  cases  by  dates  of  rash  onset.  Western  Washington  University,  Bellingham,  1995. 


Discussion 

In  1980  the  CDC’s  Advisory  Committee  on  Immuniza- 
tion Practices  recommended  for  the  first  time  that  all 
college  applicants  be  required  to  show  proof  of  immuni- 
ty to  measles  before  matriculating,^  and  this  position 
was  adopted  by  the  American  College  Health  Associa- 
tion in  1983.^  This  prematriculation  immunization 
requirement  (PIR)  has  been  implemented  slowly  by 
institutions,  state  health  departments,  and  legislatures. 

During  1987  to  1990,  Hutchins  and  co-workers  report- 
ed that  the  United  States  had  a sixfold  to  ninefold  increase 
in  reported  measles  cases  over  the  annual  mean  of  3,000 
cases  seen  in  the  mid  19805.“^  One  high-incidence  group 
was  persons  older  than  18  years,  both  vaccinated  and 
unvaccinated,  who  were  past  school  age.  This  group 
accounted  for  22%  of  the  cases.  Of  a total  of  1 1 large  out- 
breaks in  this  age  group,  7 (64%)  occurred  on  college 
campuses,  and  college  students  accounted  for  most  of  the 
cases  of  outbreaks  in  the  group  past  school  age. 

In  1989,  the  Advisory  Committee  on  Immunization 
Practices  and  the  American  College  Health  Association 
recommended  that  colleges  and  universities  extend  their 
immunization  requirements  to  two  doses  of  measles  vac- 
cine received  on  or  after  1 year  of  age.^  The  two-dose 
measles  PIR  has  been  adopted  by  fewer  than  30  states, 
and  campus  outbreaks  of  measles  have  continued  to 
occur,  for  example  in  Texas  (1991,  44  cases),  Mississip- 
pi (1992,  15  cases),  and  New  Jersey  (1994,  94  cases) 
(CDC,  unpublished  data.  February,  1996). 

Baughman  and  colleagues  concluded  that  colleges 
and  universities  in  states  mandating  a two-dose  measles 
PIR  were  three  times  less  likely  to  have  measles  out- 
breaks compared  with  institutions  with  either  an  institu- 
tional PIR  that  was  not  enforced  or  no  PIR  at  all.'  The 
WWU  outbreak  seems  to  illustrate  this  because  only  one 
dose  of  MMR  was  required  of  incoming  students,  and 
there  was  no  active  enforcement  of  this  policy. 

Many  institutions  are  reluctant  to  develop  effective 
enforcement  mechanisms  for  PIRs,  such  as  a hold  on 


registration  for  noncompliance.  But  enforcing  PIRs 
might  help  to  prevent  outbreaks,  would  result  in  much 
less  campus  disruption,  and  would  reduce  the  cost  of 
outbreak  control  should  a measles  case  occur.  Birkhead 
and  associates,  reporting  on  a measles  outbreak  in  a col- 
lege setting,  estimated  monetary  costs  similar  to  those 
we  report.^  When  cases  extend  into  surrounding  com- 
munities, routine  activities  are  disrupted  and  financial 
costs  rise  significantly. 

The  aggressive  immunization  campaign  at  WWU 
may  have  been  effective  in  preventing  further  spread  of 
the  outbreak  even  though  measles  cases  were  not  identi- 
fied until  the  third  generation  of  transmission.  The  delay 
in  recognizing  the  outbreak  may  have  been  related  to 
widespread  partial  immunity  resulting  in  mild  or  atypi- 
cal illness.  Other  febrile  illnesses,  many  with  rashes,  fur- 
ther complicated  the  outbreak  investigation.  We  were 
able  to  identify  specific  viral  pathogens  in  the  absence  of 
rubeola  in  18  of  67  (28%)  of  patients  with  a rash  illness 
from  whom  specimens  were  collected. 

It  has  been  estimated  that  a vaccination  level  of  94% 
to  97%  is  needed  to  interrupt  measles  transmission  and 
prevent  outbreaks.^  Only  one  case  occurred  after  this 
level  of  immunization  had  been  achieved  in  the  WWU 
student  population,  and  this  was  in  a food  service  work- 
er bom  before  1957  who  had  not  received  any  MCV.  It 
is  interesting  to  note  that  three  of  the  initial  patients  in 
the  same  household  had  histories  of  receiving  two  doses 
of  MCV.  They  had  received  their  first  doses  before  1979, 
when  a new  stabilizer  was  added  to  the  vaccine,  but  we 
cannot  further  explain  this  cluster  of  vaccine  failures  in 
a household  exposure  to  measles. 

Since  the  outbreak,  WWU  has  required  the  documen- 
tation of  two  doses  of  MCV  or  documented  evidence  of 
immunity  to  measles  before  registration.  Information  is 
given  to  students  about  other  vaccine-preventable  dis- 
eases, and  hepatitis  B vaccine  is  offered  at  a low  cost. 
Due  to  the  differing  epidemiology  and  control  strategies 
involved,  immunization  against  diseases  other  than 
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measles  is  not  required  for  matriculation.  Students 
requesting  religious,  philosophical,  or  medical  exemp- 
tion are  informed  that  they  may  be  excluded  from  class- 
es and  other  campus  activities  in  the  event  of  a measles 
outbreak.  With  current  policies  and  enforcement  proce- 
dures in  place,  a vaccination  level  of  more  than  95%  can 
be  maintained  and  future  outbreaks  prevented  or  limited. 

If  such  policies  were  widely  adopted,  college  stu- 
dents might  be  eliminated  as  an  important  source  of 
measles  transmission.  This  would  contribute  to  the  sup- 
port of  global  measles  eradication  recently  explored  by 
the  World  Health  Organization,  the  Pan  American 
Health  Organization,  and  the  CDC.*  In  that  report  the 
participants  concluded: 

Preventing  measles  outbreaks  is  more  effective  than  try- 
ing to  contain  them.  Mass  vaccination  campaigns  under- 
taken in  response  to  outbreaks  are  of  limited  usefulness 
. . . because  such  efforts  are  costly,  disruptive,  and  often 
ineffective  by  the  time  they  are  instituted. 

We  concur  with  this  statement. 

With  the  recent  agreement  by  the  CDC’s  immuniza- 
tion committee  and  the  American  Academy  of  Pedi- 
atrics’ Committee  on  Infectious  Diseases  to  recommend 
a second  dose  of  measles  vaccine  any  time  longer  than 
one  month  after  the  first,  a recent  editorial  points  out  that 
the  question  of  the  optimal  timing  for  the  second  dose 
may  become  moot  as  the  goal  of  measles  eradication  is 
attained  in  the  21st  century.^  In  the  meantime,  although 
measles  outbreaks  are  still  a possibility,  we  support  the 
use  of  PIRs  to  help  prevent  them  and  to  lessen  the  cost- 
ly effects  of  measles  outbreaks  in  a college  setting. 
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'Virtual'  Factitious  Disorders 
and  Munchausen  by  Proxy 
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Factitious  disorders  involve  the  feigning  or  self- 
induction  of  ailments,  physical,  emotional,  or  both,  in 
the  service  of  assuming  the  “sick  role.”'  The  form  facti- 
tious disorders  have  taken,  from  simulated  seizures  to 
self-induced  infections,  are  limited  only  by  human  cre- 
ativity.^ In  Munchausen  by  proxy,  also  called  “factitious 
disorder  by  proxy,”  persons  may  demonstrate  equal 
ingenuity  in  falsifying  or  creating  illness  in  others,  the 
goal  being  to  assume  the  sick  role  vicariously.^ 

The  manner  in  which  false  illness  is  communicated  is 
apparently  relatively  unconstrained  as  well.  With  the 
exponential  increase  in  the  number  of  people  with  inter- 
net access,  “virtual”  support  groups  have  multiplied. 
Many  of  them,  conducted  by  e-mail  or  internet  postings 
and  sometimes  requiring  a free  subscription,  have  been 
established  for  persons  with  particular  diseases.  Typical- 
ly, the  members  of  such  networks  strongly  support  one 
another,  communicating  not  only  information  but  strong 
emotion  founded  on  their  personal  battles  with  illness.  It 
is  now  emerging,  however,  that  these  groups  simultane- 
ously provide  an  inexpensive,  convenient,  and  readily 
accessible  forum  for  people  who  choose  to  misrepresent 
themselves  as  ill.  As  far  as  we  know,  the  cases  that  fol- 
low are  the  first  to  be  reported  in  which  persons  have 
exploited  the  internet  as  their  “highway”  to  patienthood. 

Report  of  Cases 

Patient  1 

A participant  in  an  e-mail  support  group  for  persons  with 
cancer  and  their  loved  ones  posed  as  an  ordained  monk 
in  the  Catholic  Church.  He  claimed  to  have  a rare,  quick- 
ly progressing  form  of  cancer  and  further  asserted  that, 
because  of  his  vow  of  poverty  and  the  constraints  of 
monastic  life,  he  was  unable  to  seek  treatment  of  his  dis- 
ease. He  requested  the  assistance  of  the  support  group  in 
dealing  with  his  loneliness  and  his  fears  about  dying.  At 
one  point,  he  discussed  a visiting  nurse  who  had  begun  to 
assist  him  in  his  daily  activities.  Over  time,  the  energy 
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level  suggested  by  the  person’s  lengthy  and  frequent 
communications  to  the  participants,  combined  with  his 
remarkable  longevity  without  treatment,  created  suspi- 
cion among  several  members.  One  of  them  confronted 
him  and,  in  a private  response  to  that  member,  the  man 
confessed  that  he  had  fabricated  the  information  about 
his  illness  and  his  vocation.  He  withdrew  from  the  list. 

Patient  2 

A participant  in  the  same  cancer  support  group  claimed 
to  be  a woman  with  liver  cancer.  She  discussed  under- 
going elaborate  medical  and  surgical  interventions  that 
corresponded  to  those  already  described  by  others  in  the 
group.  At  times,  she  posed  as  her  husband  or  one  of  her 
two  daughters  in  her  postings.  Her  communications 
were  imaginative  and  richly  descriptive.  One  series,  in 
which  she  presented  herself  as  her  youngest  daughter, 
involved  detailed  dispatches  about  a 12-hour  surgical 
procedure,  ostensibly  as  it  was  in  progress.  The  “daugh- 
ter” reported  that  her  father  was  relaying  information  to 
her  over  the  phone  as  he  received  updates  from  the  sur- 
gical staff  and  that,  at  one  point,  her  mother  suffered  a 
brush  with  death.  As  in  patient  1,  undeniable  inconsis- 
tencies in  the  woman’s  story  began  to  emerge,  as  did 
factual  errors  about  cancer  treatment.  These  observa- 
tions, combined  with  notable  similarities  in  the  writing 
styles  of  the  woman  and  her  various  “family  members,” 
led  to  a confrontation  like  that  described  in  the  case  of 
patient  1.  She,  too,  privately  confessed  her  deception 
and  promptly  left  the  group. 

Patient  3 

A member  of  an  internet  list  dealing  with  the  chronic 
fatigue  syndrome  claimed  to  be  battling  the  problem  of 
the  syndrome.  As  did  patient  2,  she  often  posed  as  oth- 
ers, such  as  her  sister-in-law,  her  husband,  and  a family 
friend,  the  first  and  last  of  whom  reported  having  the 
syndrome.  At  times,  using  different  internet  accounts, 
the  woman  simultaneously  signed  onto  the  group  as  all 
of  these  persons,  and  often  they  argued  publicly  among 
themselves,  diverting  attention  from  other  members. 
The  emphasis  of  some  of  them  on  their  conflicts  and  the 
severity  of  their  chronic  fatigue  syndrome  generated 
considerable  attention  and  sympathy  from  other  mem- 
bers. At  one  point,  in  an  emotional  post,  the  woman 
claimed  that  her  sister-in-law  had  “committed  suicide  in 
despair”  after  finding  the  group  members  insufficiently 
supportive,  an  implied  warning  about  herself  contained 
in  the  message.  Several  members  began  to  recognize 
that  such  dramatic  and  exotic  claims  came  continually 
from  this  person,  that  they  seemed  to  increase  when 
other  members’  reports  were  mobilizing  nurturance,  and 
that  much  of  the  content  was  transparently  false.  As  in 
the  case  of  patient  2,  a few  also  noted  remarkable  stylis- 
tic consistencies  in  the  writing  of  each  person.  When 
they  confronted  the  woman,  she  alternately  evaded  the 
questions,  denied  the  behavior,  or  accused  others.  She, 
her  “husband,”  and  the  “friend”  subsequently  stopped 
posting  to  this  particular  newsgroup,  all  at  the  same 


time.  Due  to  continuing  conflict  among  members,  some 
of  whom  remain  resolute  in  their  loyalty  to  the  woman, 
the  moderator  has  imposed  a strict  ban  on  further  dis- 
cussion of  the  matter. 

Patient  4 

A woman  contacted  a consultant  in  Munchausen  by 
proxy  to  request  more  information  about  the  psycholog- 
ical underpinnings  of  this  disorder.  She  indicated  that,  as 
the  parent  of  two  children  with  an  uncommon  genetic 
disorder,  she  had  found  support  by  communicating 
through  the  internet  with  other  parents  of  similarly 
afflicted  offspring.  As  her  virtual  encounters  with  others 
developed,  she  became  especially  close  to  one  woman, 
whose  children  apparently  suffered  from  the  same  ail- 
ment. As  their  friendship  blossomed,  she  offered  more 
and  more  personal  information.  She  was  writing  now, 
however,  because  she  had  just  learned  from  a reliable 
third  party  that,  in  reality,  her  newfound  friend  had  lost 
custody  of  her  children  because  of  Munchausen  by 
proxy:  she  had  repeatedly  misrepresented  them  to  health 
care  professionals  as  ill  both  with  the  genetic  disorder 
and  other  medical  problems.  Unwilling  to  continue  to 
communicate  with  the  woman,  but  wishing  to  avoid  a 
direct  confrontation,  the  mother  of  the  two  affected  chil- 
dren quietly  reduced  the  frequency  of  her  own  postings. 
She  finally  withdrew  entirely  from  the  on-line  support 
group.  The  experience  left  her  deeply  shaken. 

Discussion 

In  the  cases  of  patients  1,  2,  and  3,  messages  were  post- 
ed to  internet  support  groups  alleging  personal  illnesses 
that  they  did  not  have.  In  the  case  of  patient  4,  the  falla- 
cious claim  involved  illness  in  others  and  represented  a 
continuation  of  behavior  known  to  have  occurred  in 
other  settings.  Feldman  and  Smith  have  written  about 
the  immense  toll  factitious  disorders  and  Munchausen 
by  proxy  can  have  on  family  members,  friends,  and 
caregivers.'^  Reports  such  as  those  just  described  make  it 
clear  that  the  repercussions  can  resonate  further,  coming 
to  involve  persons  who  have  never  met,  who  live  in  dis- 
parate parts  of  the  world,  and  who  know  each  other  only 
as  they  have  chosen  to  depict  themselves  in  virtual  sup- 
port groups.  Patients  1 and  2,  for  instance,  had  a pro- 
found effect  on  the  newsgroup  subscribers,  a reaction 
exacerbated  by  an  episode  in  the  same  group  in  which  a 
member  had  masqueraded  as  a physician.  Some  mem- 
bers became  globally  suspicious  and  started  accusing 
others  of  deception,  sending  hostile  missives  (called 
“flaming”  in  internet  vernacular).  Others  expressed  feel- 
ings of  shame  and  hurt  about  having  been  duped  or  dis- 
cussed their  anger  at  the  perpetrators  of  the  ruses,  each 
of  whom  had  exited  shortly  after  the  falsehoods  were 
exposed.  In  the  case  of  patient  3,  conflict  among  the 
woman’s  supporters  and  detractors  led  the  moderator  to 
ban  the  topic  from  discussion. 

People  who  misuse  internet  support  groups  to  mobi- 
lize attention  may,  like  factitious  disorder  patients  in 
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general,  communicate  knowledgeably,  but  also  strike 
others  as  unduly  vehement  about  the  extent  of  their  per- 
sonal struggles.  They  may  offer  information  that  is  flat- 
ly contradicted  by  the  experience  and  knowledge  of 
members  suffering  from  the  maladies  under  discussion 
or  that  appears  suspect  only  as  inconsistencies  accumu- 
late. In  addition  to  reports  of  an  unusually  severe  or 
complex  manifestation  of  the  illness  under  discussion, 
there  may  be  dramatic  tales  of  personal  triumph  or 
tragedy.  Such  elaborate  but  false  claims  mirror  the 
pseudologia  phantastica^  of  patients  with  Munchausen 
syndrome,  the  most  chronic  and  extreme  form  of  the  fac- 
titious disorders.^  Although  any  of  these  features  can 
facilitate  detection,  it  is  likely  that  many  spurious  claims 
are  never  exposed. 

Patient  4 continues  to  present  herself  as  the  belea- 
guered parent  of  children  afflicted  with  the  genetic  ail- 
ment. The  current  circumstances  of  the  other  imposters 
in  our  case  reports  are  unknown,  but  clearly  their  needs 
for  recognition  and  solace  were  met  only  temporarily:  in 
two  of  the  cases,  their  participation  ended  with  their 
being  firmly — albeit  privately — chastened  whereas 


patient  3 was  confronted  publicly.  Still,  the  availability 
of  thousands  of  on-line  support  groups  makes  it  possible 
that,  like  the  Munchau.sen  patient  who  seeks  out  an 
emergency  department  in  an  unfamiliar  town,  these  per- 
sons will  find  new  settings  in  which  to  carry  out  their 
deceptions.  The  challenges  of  attempting  to  intervene  in 
factitious  behavior,  already  daunting,^  are  even  greater 
when  the  patient  is  faceless,  anonymous,  and  as  transi- 
tory as  a packet  of  electronic  data. 
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Commentary 


Medical  Marijuana 


JANE  B.  M ARM  OR,  MD,  Redwood  City,  California 


On  November  5,  1996,  California  voters  passed  the 
Compassionate  Use  Act  (Proposition  215)  by  a wide 
margin  (56%  to  44%).  This  law  now  permits  “seriously 
ill”  patients  and  their  primary  caregivers  to  cultivate  and 
possess  marijuana  for  the  patients’  personal  medical  use  if 
they  have  the  “written  or  oral  recommendation  or  approval 
of  a physician.”  Several  diagnoses  for  which  marijuana 
may  have  palliative  benefit  are  listed  in  the  proposition, 
but  its  use  is  not  limited  to  these  diagnoses,  and  there  is  no 
age  limitation.  Many  physicians  and  the  California  Med- 
ical Association  (CMA)  opposed  this  proposition  because 
it  bypasses  the  pharmacologic  safeguards  of  the  US  Food 
and  Drug  Administration  and  has  a potential  for  abuse.  But 
it  is  now  the  law.  and  its  passage  (and  the  proposal  of  sim- 
ilar laws  in  other  states)  has  accelerated  the  societal  debate 
on  medical  marijuana  use  and  created  a scientific  and  legal 
dilemma  for  physicians  in  California. 

Legal  Issues 

Before  the  passage  of  Proposition  215,  no  one  ques- 
tioned that  California  physicians  could  discuss  the  use 
of  marijuana  with  patients,  including  expressing  an 
opinion  on  using  it  to  alleviate  symptoms,  without 
being  subject  to  prosecution  under  federal  drug  laws. 
Since  the  passage  of  the  proposition,  however,  even  a 
verbal  “recommendation”  has  legal  force  and  allows  a 
patient  to  obtain  marijuana.  Because  marijuana 
remains  a schedule  I substance  under  federal  law,  it  is 
still  illegal  to  prescribe  (or  distribute,  possess,  or  culti- 
vate), and  therefore,  such  a recommendation  could  be 
viewed  as  an  illegal  act.  On  December  30,  1996,  Barry 
R.  McCaffrey,  Director  of  the  Office  of  National  Drug 
Control  Policy,  announced  possible  federal  sanctions 
against  physicians  who  discuss  or  recommend  the  med- 
ical use  of  marijuana.  These  included  the  revocation  of 
Drug  Enforcement  Administration  registration,  exclu- 
sion from  Medicare  and  Medicaid  programs,  and  crim- 
inal prosecution.' 

This  announcement  was  interpreted  by  many  physi- 
cians as  an  attempt  to  intimidate  them  and  to  censor  the 
free  exchange  of  information  between  physicians  and 
patients.  The  CMA  and  the  American  Medical  Associa- 


tion strongly  objected  to  this  stance,  and  several  Califor- 
nia physicians  brought  a class-action  suit  in  federal  court 
seeking  an  injunction  against  federal  threats  to  punish 
physicians  for  discussing  or  recommending  the  use  of 
medical  marijuana  (Conant  v McCaffrey).  On  April  30, 
1997,  the  federal  court  issued  a preliminary  injunction 
enjoining  the  federal  government  from  threatening  or 
prosecuting  physicians  based  on  conduct  relating  to  med- 
ical marijuana  use  so  long  as  that  conduct  “does  not  rise 
to  the  level  of  a criminal  offense” — that  is,  deliberately 
assisting  in  obtaining  the  substance.  This  injunction 
remains  in  effect  until  the  class-action  suit  is  decided  at 
trial.  It  protects  California  physicians  who,  in  the  context 
of  a bona  fide  physician-patient  relationship,  discuss  or 
recommend  the  medical  use  of  marijuana  to  patients  with 
a specific  list  of  diagnoses:  the  acquired  immunodefi- 
ciency syndrome  (AIDS)  or  human  immunodeficiency 
virus  (HIV)  infection,  cancer,  glaucoma,  seizures,  or 
muscle  spasms.^ 

For  Which  Conditions  Do  Patients 
Self-medicate  With  Marijuana? 

A tabulation  of  categories  of  the  International  Classifi- 
cation of  Diseases,  Ninth  Revision,  assigned  to  more 
than  900  members  of  the  Oakland  Cannabis  Buyer’s 
Cooperative  indicates  that  62%  have  AIDS  or  are 
seropositive  for  HIV,  10%  use  marijuana  for  pain  or 
arthritis,  8%  for  mood  disorders,  6%  for  neurologic 
symptoms,  4%  for  cancer,  4%  for  glaucoma,  and  6%  for 
“other”  conditions  (T.  Mikuriya,  MD,  written  communi- 
cation, October  1997).  Information  supplied  by  the  Los 
Angeles  Cannabis  Buyer’s  Cooperative,  with  more  than 
600  registered  patients,  indicates  that  70%  of  the 
patients  have  AIDS,  10%  have  cancer,  and  20%  have 
“other”  diagnoses,  including  neurologic  diseases  and 
glaucoma  but  also  a variety  of  conditions  that  are  not 
ordinarily  associated  with  marijuana  therapy,  such  as 
hepatitis,  heart  disease,  and  renal  failure  (S.  Imler,  writ- 
ten communication,  August  1997). 

These  data  indicate  that  the  major  group  now  using 
medical  marijuana  is  that  of  patients  with  AIDS,  who 
use  the  drug  for  appetite  stimulation  and  to  alleviate 


(Marmor ]B.  Medical  marijuana.  West]  Med  1998;  168:540-543) 

From  the  Department  of  Radiation  Oncology,  Sequoia  Hospital.  Redwood  City,  California.  Dr  Marmor  is  Chair  of  the  California  Medical  Association’s  Technical  Ad- 
visory Committee  on  Medical  Marijuana. 

Reprint  requests  to  Jane  B,  Marmor,  MD,  Department  of  Radiation  Oncology.  Sequoia  Hospital,  Redwood  City,  CA  94062-2799  (e-mail:  jbm@marmor.org). 
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ABBREVIATIONS  USED  IN  TEXT 

AIDS  = acquired  immunodeficiency  syndrome 
CMA  = California  Medical  Association 
HIV  = human  immunodeficiency  virus 
NIDA  = National  Institute  on  Drug  Abuse 
NTH  = National  Institutes  of  Health 
THC  = tetrahydrocannabinol 


cachexia  and  neuropathic  pain.  These  patients  use 
smoked  marijuana  in  preference  to  dronabinol,  an  oral 
preparation  of  tetrahydrocannabinol  (THC),  which  can 
be  prescribed.  Possible  reasons  for  this  preference  are 
discussed  later. 

National  Institutes  of  Health  Expert  Panel 

Although  legal  protections  are  currently  in  place  for 
physicians  discussing  the  use  of  marijuana,  the  medical 
and  scientific  dilemma  remains  whether  marijuana  is 
actually  of  therapeutic  benefit  and  whether  it  poses 
important  medical  risks.  Research  on  the  medical 
effects  of  marijuana  has  been  limited,  and  much  of  the 
evidence  for  its  purported  medical  benefits  is  anecdo- 
tal. On  February  19  and  20,  1997,  the  National  Insti- 
tutes of  Health  (NIH)  convened  an  expert  panel  to 
discuss  the  medical  use  of  marijuana.  The  report  of  this 
panel  has  now  been  released  and  may  be  helpful  to 
physicians  in  discussing  the  medical  use  of  marijuana 
with  patients.^ 

Smoked  Marijuana 

Current  debate  centers  on  the  claim  that  smoked  mari- 
juana is  therapeutically  superior  to  the  approved  oral 
form  of  its  most  active  ingredient,  THC.  The  idea  of 
smoking  crude  plant  material  is  troublesome  to  many 
physicians  and  unpleasant  for  many  patients.  The  phar- 
macokinetics of  THC  from  smoked  marijuana,  however, 
differ  substantially  from  those  of  the  oral  form.  When 
marijuana  is  smoked,  THC  in  the  form  of  an  aerosol  in 
the  inhaled  smoke  is  absorbed  within  seconds  and  deliv- 
ered to  the  brain  rapidly  and  efficiently,  as  would  be 
expected  of  a highly  lipid-soluble  drug.'^  Maximum 
blood  concentrations  are  reached  about  the  time  smok- 
ing is  finished  and  then  rapidly  dissipate.  Psychophar- 
macologic  effects  peak  at  30  to  60  minutes.  After  the 
oral  ingestion  of  THC  or  marijuana,  plasma  concentra- 
tions of  THC  rise  slowly  over  1 to  3 hours;  the  onset  is 
slower,  and  subjective  effects  last  for  5 to  12  hours  with- 
out a clear  peak."^ 

A possible  advantage  of  smoking  rather  than  ingest- 
ing marijuana  is  the  rapid  onset  and  dissipation  of 
effects,  because  these  allow  patients  to  self-titrate  the 
dose,  much  as  with  systems  of  patient-controlled  anal- 
gesia. Furthermore,  the  plant  contains  many  other  com- 
pounds (including  about  60  cannabinoids)  that  may 
produce  some  benefit. 


There  are  obvious  drawbacks  to  this  route  of  admin- 
istration. Pyrolytic  by-products  are  inhaled  directly, 
and  the  effects  of  long-term  smoking  are  known  to  be 
damaging  to  the  lungs.  Although  some  u.sers  claim  that 
marijuana  can  be  heated  without  burning  and  the 
resulting  vapor  inhaled,  this  has  never  been  substanti- 
ated. The  NIH  panel  recommended  strongly  that 
resources  be  allocated  to  develop  a safe  and  effective 
inhaled  form  of  THC. 

Medical  Conditions  for  Which  Marijuana  Might 
Have  Potential  Use 

The  NIH  panel  identified  five  areas  where  there  is  at 
least  a suggestion  of  therapeutic  value  for  marijuana  and 
for  which  further  study  is  indicated. 

Stimulate  Appetite  or  Alleviate  Cachexia 

Loss  of  weight  and  decreased  caloric  intake  are  major 
concerns  of  patients  with  AIDS  or  cancer  and  their  care- 
givers. Although  these  are  the  conditions  for  which  most 
patients  appear  to  self-medicate,  there  have  been  no  con- 
trolled studies  of  the  efficacy  of  smoked  marijuana  in  the 
AIDS-wasting  syndrome  or  cancer  cachexia;  likewise, 
there  are  no  systematic  studies  of  the  risks  of  smoked 
marijuana  in  these  immune-compromised  patients.  Data 
indicate  that  inhaled  marijuana  increases  appetite  and 
food  intake  in  healthy  persons.^  The  use  of  dronabinol 
has  been  shown  to  increase  appetite  and  produce  weight 
gain  in  patients  with  AIDS  and  is  approved  for  this  indi- 
cation.^-^ Because  there  are  no  current  cost-effective 
treatments  for  the  wasting  of  AIDS  or  cancer,  this  may 
be  an  area  of  appropriate  medical  use  for  marijuana  if  it 
is  shown  to  be  safe  and  effective. 

Nausea  and  Vomiting  Associated  With 
Cancer  Chemotherapy 

Many  reports  have  been  published  on  the  effects  of 
cannabinoids  on  chemotherapy-induced  nausea  and 
vomiting.  Most  of  the  clinical  trials  were  done  in  the 
1970s  or  1980s  in  which  oral  THC  was  used  rather  than 
smoked  marijuana.  They  indicate  that  THC  is  superior  to 
placebo,  equivalent  or  superior  to  prochlorperazine,  but 
inferior  to  metoclopramide  as  an  antiemetic. A few 
studies  have  also  used  smoked  marijuana,  with  similar 
results.'®'"  Many  patients,  especially  those  not  experi- 
enced in  marijuana  use,  have  unpleasant  side  effects  both 
from  smoked  marijuana  and  oral  THC,  and  this  is  a major 
reason  for  the  discontinuation  of  use."  '^  Since  these 
studies,  more  effective  antiemetics  have  been  developed, 
such  as  the  serotonin  antagonists  ondansetron  and 
granisetron.  No  studies  compare  the  use  of  marijuana  or 
THC  with  these  new-generation  antiemetics,  but  a survey 
of  clinical  oncologists  indicates  that  most  think  that  mar- 
ijuana is  not  nearly  as  effective  as  the  serotonin  antago- 
nists.'^ Even  with  these  highly  effective  drugs,  some 
patients  have  no  response  to  their  use,'"*  and  marijuana 
may  be  useful  for  these  patients  or  as  an  additive  to  cur- 
rent best  therapy. 
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Glaucoma 

Studies  in  the  1970s  showed  dramatic  decreases  in 
intraocular  pressure  with  smoked  marijuana  in  patients 
with  glaucoma. The  effect  is  especially  prominent  in 
patients  with  poorly  controlled  glaucoma.  The  effect  of 
marijuana  on  intraocular  pressure  was  additive  to  the 
eyedrops  available  in  the  1970s,  but  the  additive  effect 
has  not  been  tested  with  newer  categories  of  antiglauco- 
ma eyedrops.  If  it  is  still  additive,  this  would  suggest  a 
unique  mechanism  of  action,  the  investigation  of  which 
may  yield  useful  therapeutic  agents. 

At  present,  several  highly  effective  eyedrops  are 
available  to  treat  glaucoma  (including  new  P-blockers 
and  prostaglandins),  and  surgical  procedures  are  effec- 
tive for  refractory  cases.  The  need  for  parenteral  admin- 
istration and  long-term  use  and  the  systemic  and 
psychotropic  effects  severely  limit  the  practical  utility  of 
smoked  marijuana  for  glaucoma.'^ 

Analgesia 

Considerable  progress  has  been  made  in  understanding 
how  cannabinoids  exert  their  cellular  effects.  Two  kinds 
of  cannabinoid  receptors  have  been  identified;  CBj  and 
CB^.  CBj  receptors  are  present  widely  in  the  brain.  An 
endogenous  ligand  for  this  receptor  system  is  the  arachi- 
donic  acid  derivative,  anandamide,'^  and  there  is  some 
evidence  that  the  cannabinoid-receptor  system  is  part  of 
a natural  pain  control  system  distinct  from  the  endoge- 
nous opioid  system.^-"'  Small  clinical  studies  indicate  that 
THC  has  some  analgesic  activity  in  patients  with  cancer 
pain,  but  there  is  a narrow  therapeutic  window  between 
doses  that  produce  useful  analgesia  and  those  that  pro- 
duce unacceptable  central  nervous  system  effects.'* 
Defining  the  naturally  occurring  cannabinoid-receptor 
system  is  a good  reason  to  pursue  research  into  selective 
analogues  that  may  enhance  therapeutic  effects  and  min- 
imize adverse  effects.  In  addition,  the  development  of  an 
inhaled  form  may  allow  some  of  the  advantages  of 
patient-controlled  analgesia. 

Cannabinoids  have  been  shown  to  be  possibly  anal- 
gesic in  animal  models  of  neuropathic  pain.'^  The  NIH 
panel  concluded  that  neuropathic  pain  represents  a treat- 
ment problem  for  which  currently  available  analgesics 
are,  at  best,  marginally  effective.  Because  cannabinoids 
do  not  act  by  the  same  mechanism  as  either  opioids  or 
nonsteroidal  anti-inflammatory  drugs,  they  may  prove  to 
be  a useful  adjunct  in  pain  therapy. 

Neurologic  and  Movement  Disorders 

There  are  anecdotal  reports  that  the  spasticity  and  noc- 
turnal spasms  produced  by  multiple  sclerosis  and  partial 
spinal  cord  injury  have  been  relieved  by  smoked  mari- 
juana and  to  some  extent  by  the  use  of  oral  THC.  A 
study  of  smoked  marijuana  in  ten  patients  with  spastic 
multiple  sclerosis  showed,  however,  that  smoking  mari- 
juana further  impairs  posture  and  balance  in  these 
patients.^®  An  anticonvulsant  effect  has  been  shown  in 
animal  models  of  epilepsy.  Nevertheless,  no  large-scale 
controlled  clinical  studies  have  been  reported. 


Other  Issues 

Research 

Given  the  high  level  of  societal  interest,  we  might  ask 
why  there  have  been  relatively  few  controlled  clinical 
trials  of  the  medical  effects  of  marijuana.  To  some 
extent,  the  interest  in  marijuana  has  been  reduced  by  the 
development  of  new  and  highly  effective  antiemetics 
and  glaucoma  medications.  The  possible  value  of  mari- 
juana as  an  appetite  stimulant  and  anticachexia  agent, 
however,  should  be  sufficient  to  stimulate  study.  Fur- 
thermore, even  when  good  medications  for  a given  con- 
dition exist,  an  additional  agent  might  be  useful  to  help 
occasional  nonresponders  or  in  conjunction  with  other 
medications. 

The  classification  of  marijuana  as  a schedule  I sub- 
stance has  probably  been  a major  hindrance  to  its  study. 
The  only  legal  and  controlled  source  of  marijuana  for 
research  in  the  United  States  is  the  National  Institute  on 
Drug  Abuse  (NIDA),  whose  farm  in  Mississippi  pro- 
duces marijuana.  Federal  marijuana  is  made  available 
only  after  NIH  peer  review  and  also  NIDA  approval,  and 
this  has  proved  difficult  to  obtain.^'  These  problems 
were  recognized  by  the  NIH  panel,  which  noted  recom- 
mendations by  others  that  the  current  regulatory  system 
should  be  modified  to  remove  barriers  to  clinical 
research  with  controlled  substances.  Since  the  release  of 
the  NIH  report,  one  proposal  to  study  the  effects  and 
toxicity  of  marijuana  in  patients  with  AIDS  has  been 
approved  and  funded  (S.  Russell,  “S.F.  Study  of  Mari- 
juana, AIDS  Patients  Is  Approved,”  San  Francisco 
Chronicle,  October  9,  1997,  p 1). 

Distributing  Marijuana  to  Patients 

The  concentration  of  cannabinoids  in  marijuana  varies 
greatly,  depending  on  growing  conditions  and  plant 
genetics."'  The  presence  of  contaminants  is  of  major  con- 
cern for  patients  who  may  be  immune  compromised, 
such  as  those  with  cancer  or  AIDS.  Because  marijuana 
remains  an  illegal  substance,  patients  obtain  it  from  ille- 
gal— or  at  least  uncontrolled — sources.  Unlike  the  phar- 
macy system  used  for  all  other  drugs,  there  is  no 
governmental  control  of  its  strength  or  purity.  This  is  a 
major  concern  of  physicians  who  are  contemplating 
whether  or  not  to  “recommend”  marijuana  use  and  can 
be  solved  only  by  research  and  a subsequent  change  in 
classification,  if  appropriate,  to  allow  prescribing 
through  controlled  and  regulated  channels. 

Summary 

Although  many  clinical  studies  suggest  the  medical  utility 
of  marijuana  for  some  conditions,  the  scientific  evidence  is 
weak.  Many  patients  in  California  are  self-medicating  with 
marijuana,  and  physicians  need  data  to  assess  the  risks  and 
benefits.  The  only  reasonable  solution  to  this  problem  is  to 
encourage  research  on  the  medical  effects  of  marijuana. 
The  current  regulatory  system  should  be  modified  to 
remove  barriers  to  clinical  research  with  marijuana. 
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The  NIH  panel  has  identified  several  conditions  for 
which  there  may  be  therapeutic  benefit  from  marijuana 
use  and  that  merit  further  research.  Marijuana  should  be 
held  to  the  same  evaluation  standards  of  safety  and  effi- 
cacy as  other  drugs  (a  major  flaw  in  Proposition  215)  but 
should  not  have  to  be  proved  better  than  current  med- 
ications for  its  use  to  be  adopted. 

The  therapeutic  window  for  marijuana  and  THC 
between  desired  effect  and  unpleasant  side  effects  is  nar- 
row and  is  a major  reason  for  discontinuing  use. 
Although  the  inhaled  route  of  administration  has  the 
benefit  of  allowing  patients  to  self-titrate  the  dose,  the 
smoking  of  crude  plant  material  is  problematic.  The  NIH 
panel  recommended  that  a high  priority  be  given  to  the 
development  of  a controlled  inhaled  form  of  THC.  The 
presence  of  a naturally  occurring  cannabinoid-receptor 
system  in  the  brain  suggests  that  research  on  selective 
analogues  of  THC  may  be  useful  to  enhance  its  thera- 
peutic effects  and  minimize  adverse  effects. 
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Commentary 


Getting  the  Work  Done 


FAITH  T.  FITZGERALD,  MD,  Sacramento,  California 


Graduations  are  times  to  celebrate,  to  launch,  to  ajfirm,  to  reflect.  We  are  pleased  to  join  the  festivities  and  solemni- 
ties by  publishing  a gift  to  graduates,  their  families,  their  faculties,  and  their  patients,  the  Graduation  Speech  pre- 
sented in  1997  by  Faith  Fitzgerald,  MD  at  the  University  of  California,  Davis  School  of  Medicine. 

It  is  no  wonder  that  the  graduates  chose  Dr  Fitzgerald  to  speak.  Fler  intellect  is  dazzling;  her  choice  of  language  and 
stories  is  memorable.  Her  brain,  spirit,  and  tongue  are  effectively  linked  to  each  other  and  to  her  vast  clinical  expe- 
rience. She  is  a master  learner  and  teacher.  Dr  Fitzgerald’s  commitment  to  patients  is  her  basic  fuel  and  her  ability 
to  teach  is  her  vehicle.  Her  catholic  abilities  are  not  limited  to  medicine,  however.  Her  devotion  to  her  mother  and 
friends  is  a fine  e.xample  for  others;  her  interests  in  literature  and  history  add  sparkle  to  conversations  and  depth  to 
relationships. 

Trained  in  internal  medicine  at  University  of  California,  San  Francisco,  Dr  Fitzgerald  has  held  faculty  appointments 
there  and  at  the  University  of  Michigan,  and,  since  1980,  at  University  of  California,  Davis  where  she  is  now 
Professor  and  House  Staff  Director  in  the  Department  of  Medicine.  She  has  serx’ed  on  over  25  hospital  and  medical 
school  committees  since  1980,  and  was  Chief  of  Staff  in  1995.  She  has  received  university  and  national  awards  as  a 
student,  teacher  and  mentor  and  has  been  visiting  professor  to  almost  70  institutions  from  Pennsylvania  to  Pakistan. 
She  is  author  of  some  125  papers,  chapters,  books,  and  letters  to  the  editor,  and  is  the  subject  of  numerous  video  and 
audio  tapes.  Topics  include  heroes  in  medicine,  sarcoidosis,  care  of  mammal  bites,  science  versus  scam,  and  medical 
education  in  Russia.  Dr  Fitzgerald's  astute  work  as  reviewer  for  numerous  journals  has  helped  raise  standards  and 
accessibility  of  the  literature  of  medicine.  She  is  currently  Governor  of  the  Northern  California  Chapter  of  the 
American  College  of  Physicians. 

As  you  read  Dr  Fitzgerald's  stories  and  exhortations,  think  about  your  own  experiences  and  values,  about  your  own 
fuel,  about  the  meaning  in  your  own  life.  Consider  writing  about  them.  We  hope  this  paper  will  do  for  you  what  it  did 
for  those  who  heard  the  presentation:  uplift,  focus,  renew. 

Linda  Hawes  Clever,  MD 
Editor 


Over  time  we,  as  doctors,  have  played  many  parts  in 
the  drama  of  medicine.  Doctors  are  the  people  who 
care  for  the  sick.  Sometimes  we  have  been  scoundrels 
and  sometimes  saints;  sometimes  we  have  been  wor- 
shipped and  sometimes  scorned.  We  are  servants,  par- 
ents, and  partners  of  our  patients.  Now  we  have  yet 
another  role  assigned  to  us  by  society:  we  are  but  one  in 
a large  group  of  “health  care  providers,”  functionaries  in 
systems  of  managed  care.  Patient  roles  have  also  varied 
throughout  history,  but  less  so  than  those  of  doctors.  The 
word  “patient”  is  from  Latin,  meaning  “one  who  suf- 
fers.” Patients  were  and  still  are  the  sick,  the  injured,  the 


despairing.  Because  doctors  have  a special  duty  to  suf- 
fering people,  patients  can  make  demands  of  us  that  we 
must,  by  oath,  fulfill. 

Now  we  enter  a new  time:  some  who  seek  our  ser- 
vices are  “clients”  or  “consumers,”  and  need  not  be  ill  to 
put  claim  to  our  “provider”  obligation.  Unlike  patients, 
clients  are  often  healthful;  from  their  provider  they  antic- 
ipate improvement  at  most  and  maintenance  at  least  of 
that  healthy  state.  But  I believe  we  should  distinguish 
between  the  well  consumer  and  the  sick  patient — the 
relationships  that  we  form  with  each  are  quite  different. 
Well  people  can  be  consumers:  they  have  the  strength. 


(Fitzgerald  FT.  Getting  the  work  done.  West ) Med  1998;  168:544-547) 


From  the  Department  of  Internal  Medicine.  University  of  California,  Davis,  Medical  Center,  Sacramento,  California. 

Reprint  requests  to  Faith  T.  Fitzgerald.  MD,  Professor  of  Medicine  and  Program  Director.  Department  of  Internal  Medicine,  UC  Davis  Medical  Center,  Sacramento, 
CA  95817. 

This  article  is  adapted  from  a speech  given  at  the  UC  Davis  Medical  School  graduation  ceremonies.  May  1997. 
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wit,  and  time  to  negotiate.  Well  people  do  not  really  need 
doctors:  nurses,  physician’s  assistants,  nutritionists,  and 
many  other  experts  can  render  advice  and  preventive  ser- 
vices. Frankly,  well  adults  are  probably  better  off  not  see- 
ing doctors.  We  tend  to  try  to  find  things  wrong  with 
them,  lest  we  miss  something.  Perhaps  we  should  have 
two  systems  of  medical  care:  one  for  the  well,  served  by 
providers,  and  one  for  the  sick,  served  by  doctors. 

Sick  people  cannot  be  consumers  in  the  mercantile 
sense,  and  it  is  a cruel  deception  to  suggest  that  they  can. 
They  can’t  shop  around.  They  do  not  want  bargains  even 
if  the  merchandise  is  only  slightly  defective.  They  can’t 
return  faulty  therapy  for  a refund.  The  sick  are  vulnera- 
ble, and  they  need  champions.  The  managers,  insurance 
agents,  and  economists  who  have  turned  the  sanctum  of 
the  consulting  room  into  an  open  market  place  cannot  be 
champions  of  the  sick:  they  have  different  goals.  For 
these  professionals,  paradoxically,  care  of  the  sick  is  not 
the  purpose  of  medicine,  but  evidence  of  its  failure. 
Many  actually  believe  that  preventive  medicine  will  stop 
sickness.  They  are  wrong.  Medicine  may  postpone  ill- 
ness or  detect  disease  earlier,  but  sickness  will  still 
occur.  Sick  people  will  need  doctors  to  look  after  them, 
because  no  one  else  can  do  it  as  well. 

The  covenant  between  doctors  and  patients  is  far 
more  serious  than  that  between  providers  and  con- 
sumers. It  requires  more  trust  on  the  part  of  the  patient, 
and  more  skill  and  commitment  on  the  part  of  the  doc- 
tor, than  called  for  by  commerce.  While  many  other 
human  negotiations  deal  with  possible  life  and  death 
decisions — including  such  mundane  activities  as  buying 
a car  or  a choosing  a flight  on  a commercial  airline — 
none  does  so  with  such  stunning  immediacy  as  that  that 
takes  place  between  doctor  and  patient.  The  intimacy 
that  develops  between  doctors  and  patients  is  hard  to 
imagine  in  any  other  field — the  intimacy  grows  through, 
for  example,  exploration  of  socially  taboo  subjects  and 
forbidden  parts  of  the  body;  invasion  of  family  secrets 
and  shames;  and  potentially  permanent  alterations  of  the 
patients’  minds  and  bodies  through  drugs  or  surgery.  It 
is  quite  extraordinary. 

What  are  the  core  values  of  the  practice  of  medicine, 
exposition  of  which  is  especially  important  in  these  trou- 
bled times?  What  can  doctors  cling  to  as  essential  even 
as  we  are  buffeted  by  the  rapidly  shifting  winds  of  fads 
and  politics? 

In  most  managed  systems,  efficiency  is  key;  in  some, 
an  assembly  line  system — in  which  the  patient  is  a 
“work  unit,’’  one  seen  even  every  10  to  15  minutes  no 
matter  what  his  or  her  need — is  promoted.  This  is  an 
abomination.  It  dehumanizes  both  patient  and  doctor, 
and  we  must  refuse  to  go  along  with  it. 

But  it  is  not  just  managed  care  that  is  the  villain.  A 
medical  student  once  told  me  the  following  story:  when 
he  was  on  rounds  with  an  intern  during  his  third-year 
surgical  clerkship  at  another  university  hospital,  the  stu- 
dent went  into  each  room  to  listen  to  and  examine  the 
patients.  The  intern,  meanwhile,  telephoned  for  labora- 
tory data,  reviewed  the  chart,  checked  the  fluid  balance. 


and  surveyed  the  monitors.  Finally  the  intern,  frantical- 
ly recording  data  on  little  cards  and  in  the  charts,  turned 
angrily  on  the  student.  She  said,  “Look,  we  have  a lot  to 
do.  The  attending  is  meeting  us  in  15  minutes  and  has  to 
get  his  billing  notes  written.  1 want  to  go  home  before 
the  turn  of  the  century.  If  you  insist  on  seeing  every 
patient,  we  will  never  get  the  work  done.’’ 

What  is  “the  work”?  Have  documentation,  the 
recording  of  laboratory  and  technologic  information, 
and  the  convenience  of  doctors  become  “the  work”? 
When  did  contact  with  patients  begin  threatening  to 
interfere  with  the  work  of  medicine?  Certainly  this 
transformation  happened  before  the  onset  of  managed 
care.  For  decades,  house  staff  and  medical  students  as 
well  as  some  senior  doctors  have  been  involved  with 
the  evolution  of  a culture  and  language  suggesting  that 
some  see  patients  as  an  impediment  to  education, 
research,  and  even  to  the  best  clinical  care.  You’ve  wit- 
nessed it.  In  teaching,  more  predictable  simulated 
patients  may  be  preferable  to  real  ones;  CD-ROM  or 
syllabus  collections  of  case  histories  and  physicals  are 
promoted  as  teaching  tools,  while  patients  in  hospitals, 
clinics,  and  nursing  homes  complain  that  they  get  little 
time  with  doctors;  and  admissions  of  sick  patients  are 
called  “hits” — the  house  officer  with  the  most  “hits” 
has  a “black  cloud.”  Diverting  admissions  to  other  ser- 
vices is  considered  clever  by  some,  and  a no-show  in 
the  clinic  may  evoke  relief  rather  than  disappointment. 
In  the  past,  these  attitudes  underwent  dramatic  reversal 
when  the  house  officer  entered  practice,  but  capitated 
managed  care  may  now  perpetuate  the  pernicious  con- 
cept of  the  patient  as  the  enemy  of  “the  work.”  Why 
did  this  happen? 

Most  of  it,  I believe,  has  to  do  with  both  the  desire  of 
doctors  to  do  the  best  job  of  doctoring  they  can  and  the 
fear  of  not  being  able  to  do  it  if  there  is  too  much  work. 
As  with  the  intern  in  my  story,  doctors  are  distracted 
from  their  work — being  with  patients — by  increasing 
amounts  of  secretarial,  technical,  clerical,  messengerial, 
and  now  even  accounting  work.  You  fear  that  if  you 
don’t  do  these  things,  no  one  else  will — and  you  may  be 
right.  But  if  doing  them  means  you  can’t  do  the  work  of 
a doctor,  and  no  one  else  can,  something  is  very  wrong. 

How  can  we  refocus  this  diverted  attention?  There  is 
one  way:  we  must  encourage  doctors  at  all  levels  to 
indulge  in  the  genuine  joy  of  being  with  patients  and 
refuse  to  yield  to  the  forces  that  stand  between  us  and 
them.  If  these  forces  are  built  into  the  system,  the  sys- 
tem must  be  resisted  and  reconstructed  with  the  patient 
at  its  center. 

Efficiency  is  good,  but  seeing  efficiency  as  a greater 
virtue  than  empathy  stands  between  us  and  our  patients. 
We  must  make  time  to  listen  and  to  think. 

Research  and  technology  are  the  parents  of  medical 
miracles,  but  they  may  stand  between  doctors  and 
patients  if  experiments,  lab  tests,  or  images  are  more 
real  to  doctors  than  their  patients.  Technology  is  sup- 
plemental to  knowledge  of  the  patient;  it  cannot  substi- 
tute for  it,  because  over-reliance  on  technology  leads 
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doctors  to  do  things  to  things  instead  of  for  people. 
Patients  must  be  the  motive  for,  and  never  simply  the 
material  of.  clinical  academic  inquiry. 

Documentation  is  essential  but  can  stand  between  us 
and  our  patients  if  it  becomes  more  urgent  than  what  is 
actually  documented.  We  cannot,  as  some  doctors  now 
do,  spend  more  time  with  the  chart  than  with  the  patient. 
Charts  do  not  suffer. 

Even  the  highly  valued  thirst  for  information  can 
stand  between  us  and  our  patients.  You  may  know  all  of 
the  science  of  medicine  (unlikely),  but  unless  you  apply 
it  wisely  to  your  patient  at  that  time,  you  are  not  acting 
as  a doctor.  When  the  medical  literature  becomes  more 
true  than  the  patient;  when  reading,  computing,  or  hear- 
ing about  “virtual  patients”  becomes  more  compelling 
than  interacting  with  actual  patients;  or  when  you  would 
rather  discuss  the  treatment  of  asthma  in  the  abstract 
than  treat  asthma  in  the  clinic,  it  is  time  to  consider  well 
what  you  are  doing.  As  William  Osier  said,  “To  study 
the  phenomena  of  disease  without  books  is  to  sail  an 
uncharted  sea,  while  to  study  books  without  patients  is 
not  to  go  to  sea  at  all.” 

The  caring  doctor’s  very  presence  with  the  patient  is 
a most  potent  therapeutic  force.  Doctors  are  analgesics, 
anodynes,  and  anxiolytics — for  not  only  their  patients, 
but  also  the  families  of  their  patients.  And.  doctors,  you 
do  all  of  this  with  few  to  no  side  effects.  With  comput- 
erized questionnaires  and  laboratory  tests,  you  can  often 
quickly  discover  pathology.  It  is  only  through  listen- 
ing— even  to  the  silences  of  the  inarticulate — that  you 
can  discern  and  treat  the  patient’s  disease,  the  cause  of 
their  suffering. 

To  be  a good  doctor,  you  must  have  empathy,  the  abil- 
ity to  participate  in  another’s  feelings  or  ideas.  You  can- 
not have  empathy  for  strangers,  because  you  don’t  know 
their  feelings  or  ideas.  You  may  have  pity,  but  that  is  a 
shallow  and  unsatisfying  substitute.  You  must  therefore 
Af70\i'  your  patient — not  just  his  or  her  present  crisis,  but 
the  unique  human  being  in  whose  life  it  is  occurring. 
Doctors  must  know  a patient’s  character  and  culture  as 
well  as  spiritual  and  physical  responses.  Where  does  their 
disease  fit  in  the  pattern  of  their  lives?  How  will  they 
cope,  and  with  what  tools  of  intellect,  emotion,  and  sup- 
port? What  future  do  they  see,  and  from  what  antecedents 
does  this  vision  derive?  The  more  you  know  of  the  man 
or  woman  or  child  for  whom  you  care,  the  more  expert- 
ly you  may  apply  your  skills.  All  that  you  know  of 
human  science  is  part  of  the  practice  of  medicine,  but  so 
is  knowledge  of  the  human  arts  and  history,  literature, 
philosophy,  and  language.  Most  importantly,  the  core  of 
medical  practice  (throughout  the  ages  to  now)  is  know- 
ing the  patient.  You  can  only  know  your  patient  by  lis- 
tening, touching,  and  recognizing  him  or  her  as  a richly 
complex  person  of  great  value  and  infinite  interest. 

How  do  we  restore  the  patient  to  the  center  of  medi- 
cine? You  must  do  it.  You  must  insist  on  rounds  at  the 
bedside  rather  than  in  the  hall  or  conference  room,  on 
enough  time  in  both  the  hospital  and  the  clinics  to  get  to 
know  the  patient,  and  on  the  importance  of  patient  con- 


tact over  all  other  methods  of  medical  care  and  educa- 
tion. You  must  do  this  as  efficiently  and  inexpensively  as 
possible,  with  pertinent  notes,  concurrent  judicious  use 
of  laboratory  and  diagnostic  technology,  and  the  contin- 
ual acquisition  and  generation  of  knowledge  and  skill  by 
reading,  lecture,  precept,  and  experiment.  But  you  must 
resist  the  temptation  to  do  all  of  these  things  at  the 
expense  of  direct  patient  interaction,  which  is  the  last 
thing  you  should  ever  surrender.  If  anyone  or  any  system 
begins  to  imply  the  idea  that  patients  are  anything  but  an 
honor,  or  if  you  find  yourself  behaving  or  speaking  as  if 
patients  are  a distraction,  resist  with  all  your  might. 

American  patients  repetitively  say  that  what  disturbs 
them  about  modem  medicine  is  that  doctors  don’t  spend 
enough  time  with  them.  We  don’t  listen.  Charlatans  spend 
time  with  their  patients.  But  imagine  what  we  might 
accomplish  if  we  could  combine  the  interpersonal  skills  of 
“quacks”  with  the  science  of  orthodox  physicians. 

What  will  you  get  if  you  accomplish  this  task?  Well, 
for  one,  you  will  create  a great  collection  of  memories  to 
enrich  your  life.  I remember  once  asking  an  old  man, 
who  was  dying  of  heart  disease  and  knew  it,  how  he  was. 
He  burst  into  tears.  I felt  terrible. 

“What  is  it?”  I asked. 

“The  world  is  ending,”  he  said. 

I was  young  and  foolishly  tried  to  reassure  him.  “No 
it  isn’t,”  I said. 

“Mine  is,”  he  answered.  He  was  right:  each  person’s 
death  is  a private  apocalypse.  And  he  was  in  mourning 
for  those  he  loved.  His  family  was  losing  one  person;  he 
was  losing  all  of  them. 

I remember  the  English  professor  the  nurses  called 
me  to  see  postoperatively  because  they  thought  she  had 
had  a stroke.  She  was  speaking  gibberish,  they  said. 
Actually,  she  was  reciting  Chaucer  in  Middle  English  to 
distract  herself  from  the  pain.  I remember  the  pimp  for 
whom  I had  felt  sympathy  as  I sewed  up  his  knife  cuts 
in  the  emergency  room.  When  he  quit  the  pandering 
trade  because  it  was  too  dangerous,  he  opened  a quite 
successful  pornographic  ice  cream  parlor  and  sent  me 
and  other  house  staff  free  samples  of  his  wares.  I also 
remember  the  elderly  Irish  woman,  who  had  been  admit- 
ted for  placement.  Medically,  she  was  not  that  interest- 
ing, until  her  social  history  revealed  that  the  ship 
carrying  her  to  New  York  as  a girl  had  sunk  after  hitting 
an  iceberg — the  Titanic. 

What  I learned  from  lectures  and  books  when  I was  a 
resident  almost  30  years  ago  has  undergone  revolution- 
ary revision.  Much  of  what  I memorized  so  assiduously, 
it  turns  out,  was  wrong.  Technology  and  procedures  have 
evolved  rapidly,  and  most  of  what  doctors  now  use  was 
unknown  to  me  then;  what  I once  used  is  now  archaic. 
The  pharmacopoeia  from  the  1960s  and  1970s  is  dusty 
history  for  the  most  part.  What  remains  enduring  and 
valuable  from  my  medical  school  and  house  officer  days, 
and  ever  since,  is  what  I have  learned  from  patients.  They 
teach  perception,  sensitivity,  and  common  sense:  they 
will  direct  you  in  the  application  and  transformation  of 
scientific  information  to  clinical  wisdom. 
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What  are  the  risks  you  take  if  you  follow  this  course? 
If  you  spend  time  with  your  patients,  you  might  get  crit- 
icized, as  was  the  student  in  my  story.  As  a practicing 
physician  in  some  managed  care  systems,  you  might 
even  get  fired.  For  millennia  doctors  have  faced  infec- 
tion and  death  to  serve  their  patients:  can  you  risk  criti- 
cism or  loss  of  income  for  that  same  high  purpose? 

If  you  will  keep  the  patient  in  the  center  of  medicine, 
even  in  the  midst  of  the  chaos  of  systemic  change,  you 


will  have  the  most  wonderful  adventures  anyone  could: 
you  will  experience  history  through  your  patients,  jour- 
ney with  them  in  their  joy  and  despair,  and  hear  stories 
no  author  could  imagine.  You  will  see  the  human  spirit 
in  its  most  vivid  moments  of  triumph  and  courage.  And 
you  will  know  that  your  patients  were  better  because 
your  art,  your  science,  and — most  importantly — you 
were  there  with  them  through  it  all.  This  is  a doctor’s 
work.  Don’t  let  anyone  divert  you  from  it. 
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Beware  of  What  You  Say  . . . 

Editors  pay  attention  to  words,  as  do  the  Eastern  mystics 
who  have  said,  “Beware  of  what  you  say,  for  what  you  say 
becomes  what  you  think,  and  what  you  think  becomes  what 
you  believe.” 

In  the  frenzy  to  change  health  care — and  change  has  been 
necessary — a kind  of  corporate-speak  has  been  introduced  that 
represents  the  “commercial”  system,  one  that  is  in  sharp  con- 
trast to  the  “guardian”  function  of  medicine. Last  month 
I called  a clinic  and  heard  the  following  message;  “You  have 
reached  the  department  of  internal  medicine.  All  of  our  repre- 
sentatives are  working  with  other  customers.”  Erankly,  I did 
not  perceive  myself  as  a “customer.”  I needed  to  talk  with 
another  physician  about  a patient  whose  life  depended  on  us. 
That  does  not  resemble  my  “customer”  relationships  with  per- 
sonnel at  the  local  dry  cleaner,  friendly  as  they  are.  While  on 
hold.  I became  irritated  about  being  labeled  something  I 
wasn’t.  I also  thought  about  the  benefits  and  hazards  of  being 
a customer. 

Customers  may  have  a deep  sense  of  being  valued,  but  they 
may  feel  the  threat  of  being  shoved  or  shunted  aside.  They  may 
feel  that  excellence  is  embedded  in  a transaction,  but  they  may 
recall  times  when  they  have  received  less  than  promised.  Eew 
customers  believe  that  their  records  are  confidential,  since  they 
have  seen  their  names  and  addresses,  sold  or  shared,  on  many 
mailing  lists.  Sometimes  being  a customer  means  being  in 
charge;  sometimes  it  means  being  ignored.  Perhaps  “cus- 
tomer” has  been  introduced  into  health  care  to  stimulate  good 
service,  but  how  well  can  we  respond?  Angry  and  underappre- 
ciated, physicians  and  other  health  professionals  feel  like 
drudges,  working  hard  but  not  in  control,  not  even  consulted. 
Some  are  in  peril  of  being  identified  only  as  costs,  not  assets. 
It  is  no  wonder  that  productivity  and  compassion  flag. 

How  do  professionals  feel  about  being  instructed  to  treat 
people  as  customers,  not  patients?  A substantial  number  feels 
the  loss  of  the  special  bond  with  and  responsibility  for  a per- 
son called  a patient.  How  do  patients  feel  when  they  are  called 
customers?  One  said,  “I  hate  it.  I need  care,  not  attention.” 

If  patients  are  ambivalent,  at  best,  about  being  called  “cus- 
tomers,” how  do  professionals  feel  about  being  called 
“providers”?  Some  do  not  mind.  Many  feel  debased,  stripped  of 
their  calling,  however.  The  term  “profession,”  after  all,  stems 
from  profess,  “bound  by  a religious  vow.”^<p^^^'  That  is  different 
from  hawking  hotdogs  at  the  fair  to  potential  customers.  Some 
physicians  are  convinced  that  these  word  substitutions  are 
deliberate,  meant  to  destabilize  and  baffle  those  who  did  not 
train  for  a life  in  the  marketplace.  Some  also  note  that  the  new 
vocabulary  engenders  conflicts:  being  blessed  as  a provider  by 
a payer  has  good  income  implications  but  is  coupled  with  the 
curse  of  having  physician  or  professional  erased  from  the  slate. 

Creeping  commercialism  has  entered  our  lexicon  in  other 
arenas.  Services  are  being  called  products.  They  are  pro- 
foundly different.  Products  are  made;  services  are  rendered. 


The  words  may  be  modified  by  similar  adjectives — reliable, 
unreliable;  good,  bad — but  they  represent  different  fundamen- 
tals and  processes.  Products  do  not  show  mercy  or  advocate 
for  patients,  nor  is  judgment  one  of  their  features.  Services  are 
not  manufactured.  Finally,  health  and  care  have  been  slurred 
into  “healthcare.”  The  combined  word  may  be  bom  of  busi- 
ness arrangements:  when  entities  merge,  so  their  names  may 
merge.  Perhaps  “healthcare”  trips  off  the  tongue  faster — and 
faster  is  prized  these  days.  Unfortunately,  the  designer  word 
diminishes  both  original  words  and  concepts.  Has  fashion 
overtaken  meaning? 

Both  business  and  medicine  have  ethics  and  must  function 
well  to  advance  a society,  but  they  are  distinct  and  do  not 
blend.  Terms  are  being  coined  and  used  in  health  care  that 
alienate  both  patients  and  professionals.  The  tangle  of  termi- 
nology and  values  between  the  commercial  and  guardian  ele- 
ments of  our  society  is  not  now  serving  it  well,  however.  Per- 
haps some  of  the  confusion  stems  from  the  very  symbols  used 
to  represent  medicine.  Aesculapius,  Greek  god  of  medicine, 
had  a staff  entwined  by  a single  serpent,  signifying  regenera- 
tion. The  caduceus,  a rod  with  two  snakes,  was  the  symbol  of 
Mercury,  messenger  of  the  gods,  and  deity  of,  among  others, 
business,  travelers,  and  thieves.^  Regardless  of  reasons  for  the 
snarl  of  words  and  symbols,  we  need  to  clarify  differences  and 
restore  balance  to  uneasy  health-and-business  relationships. 

New  circumstances  breed  new  vocabulary.  It  is  not  surpris- 
ing that  word  use  is  changing  in  the  current  revolution.  We  must 
be  certain  to  retain  humanity  in  our  language,  however,  to 
assure  patients  and  us  that  we  are  joined  against  a common 
enemy,  disease.  I propose  that  we  look  to  our  professional  roots, 
to  word  roots,  and  to  the  motivation  of  those  who  are  redefin- 
ing terms.  The  term  “service”  does  not  need  to  be  modified  by 
“customer.”  Service  stands  by  itself.  It  is  not  a product  (nor, 
might  I add,  is  education).  Hospitals  and  systems  can  be  called 
providers  but  individual  professionals  should  not.  Health  and 
care  should  not  be  run  together  but,  rather,  both  words  should 
return  to  their  separate  dignities  and  strengths.  Anne  Lamott,  in 
her  book  on  writing  and  life.  Bird  by  Bird,  reports  that  her  father 
advised  her  brother  to  proceed  systematically  on  a complicated 
report  on  avians  that  had  been  long  assigned  but  suddenly  was 
due  the  next  day,  “Bird  by  bird,  buddy.  Just  take  it  bird  by 
bird.”'**P'®*  It  will  take  many  people,  starting  now,  word  by 
word,  to  staunch  the  flow  of  careless  language  that  is  injuring 
our  patients  and  profession.  This  must  be  done  so  that  what  we 
say,  think,  and  believe  are  in  harmony. 

Linda  Hawes  Clever,  MD 
Editor 
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Prevalence  and  Distribution  of 
Anorectal  Misdiagnoses 

To  THE  editor:  Anorectal  disorders  are  common  among 
patients  presenting  to  a variety  of  physicians.  Frequent- 
ly patients  with  anorectal  disease  will  be  seen  by  local 
emergency  departments  or  primary  physicians,  and  it  is 
the  physician’s  discretion  whether  to  treat,  refer,  or 
both.'-^-^  Furthermore,  delayed  diagnosis  of  a malignant 
lesion  can  adversely  affect  the  outcome  of  treatment. 

To  assess  the  need  for  specialists  in  an  urban  hospital 
setting,  we  reviewed  clinic  medical  records  with  the 
hypothesis  that  patients  with  anorectal  disorders  would 
frequently  have  their  disorder  misdiagnosed  and  there- 
fore would  be  inappropriately  managed  outside  a spe- 
cialty clinic. 

We  retrospectively  analyzed  the  medical  records  of 
100  consecutive  patients  with  anorectal  disorders  seen  in 
the  Colorectal  Clinic  of  the  University  of  Southern  Cal- 
ifornia Medical  Center,  Los  Angeles,  during  a four- 
month  period  from  May  to  August  1996.  All  of  these 
patients  were  seen  initially  in  the  Emergency  Depart- 
ment, their  condition  diagnosed,  and  were  then  referred 
to  the  Colorectal  Clinic.  Their  medical  records  were  ana- 
lyzed for  the  accuracy  of  the  diagnosis. 

Among  100  medical  records  reviewed,  83  (83%) 
cases  were  correctly  diagnosed  and  17  (17%)  incorrect- 
ly diagnosed.  Correct  diagnoses  by  diagnosis-specific 
categories  were  as  follows:  pilonidal  cyst,  7 (100%)  of 
7;  abscess,  32  (91%)  of  35;  hemorrhoids,  37  (88%)  of 
42;  prolapsed  rectum,  1 (50%)  of  2;  anal  fissure,  3 
(43%)  of  7;  condylomata,  1 (33%)  of  3;  and  finally, 
anorectal  cancer,  0 (0%)  of  2. 

An  objective  evaluation  of  the  medical  records  might 
argue  otherwise  because  a correct  diagnosis  was  found 
in  83%  of  patients.  It  might  further  be  argued  that  the 
three  most  common  diagnoses  in  this  series  were  made 
correctly  in  90%  of  patients.  The  argument  for  special- 
ists, however,  lies  with  the  17%  of  patients  who  were 
incorrectly  evaluated.  The  profundity  of  misdiagnoses  in 


this  .series,  however,  is  among  signal  diseases  such  as 
condylomata  or  frankly  malignant  disease  that  could 
make  a prolonged  interval  to  specialist  referral  morbid  if 
not  life-threatening."^ 

Our  findings  enhance  the  importance  of  educating 
primary  care  physicians  to  recognize  specific  types  of 
anorectal  disease.  Education  should  focus  on  the  areas 
that  are  most  commonly  misdiagnosed.  Specifically,  the 
diagnosis  of  anorectal  diseases  that  signal  comorbidity, 
such  as  Crohn’s  disease,  human  immunodeficiency  virus 
infection  or  related  sexually  transmitted  diseases,  and 
cancer,  should  be  stressed 

This  study  supports  previously  published  data  regard- 
ing the  inadequacy  of  diagnosis  of  anorectal  disease  by 
physicians  other  than  specialists.^'^  Given  the  incidence 
of  misdiagnosis  outside  the  specialty  clinics,  more 
emphasis  should  be  placed  on  residency  training  by  spe- 
cialists of  primary  care  physicians. 
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PHYSICIANS  WANTED 


Make  One  Of  America's 
Best  Places  to  Live 
Even  Better. 


Where  You'll  Work. 

Primary  Health,  Idaho's  largest,  fastest-growing  integrat- 
ed health  care  system  whose  network  of  family  medicine 
immediate  care  centers,  by-appointment  family  practi- 
tioners, pediatricians  and  OB/CYNs  serves  beautiful 
southern  Idaho. 

Where  You'll  Live. 

In  a great  place  to  raise  a family  with  quality  schools, 
incredible  outdoor  recreation  and  a rural  atmosphere 
close  to  a metropolitan  area  with  a beautiful  performing 
arte  center,  excellent  hospitals  and  professional  sports. 
What  You'll  Get. 

The  financial  backing  and  medical  resources  of  a major 
health  care  network.  A competitive  salary,  ownership 
options,  flexible  work  and  call  schedules,  professional 
growth,  full  benefits  including  medical  and  dental  and 
much  more. 

Submit  CV  and  questions  to: 

BECKY  NELSON 

(800)  688-5008  ext.  507  • FAX  (208)  344-4262 

Physician  Recruitment 
800  Park  Boulevard,  Suite  760 
Boise.  Idaho  83712 


Primary 
Haatth  I 


CALIFORNIA 


Int^lm 

P HYSiClANS* 


LOCUM  TENENS 

PERMANENT  PLACEMENTS 


I PHYSICIANS  WANTED 


PRIMARY  CARE 
Oregon  & Southwest 
Washington 

Northwest  Permanente,  P.C.,  a 
professional  group  of  physicians 
providing  medical  services  to  430,000 
members  of  Kaiser  Permanente  in 
Oregon  and  Southwest  Washington, 
has  opportunities  in  family  practice 
for  BC/BE  Family  Physicians 
interested  in  OB  in  Longview, 
Washington.  Longview  also  has  an 
opportunity  available  in  an  urgent 
care  setting.  Opportunities  exist  for 
Internists  in  Portland,  OR  and 
Vancouver,  WA.  Our  program  offers  a 
professionally  stimulating  environ- 
ment, a quality  lifestyle  in  the 
Pacific  Northwest  and  a competitive 
salary/benefits  package.  Forward 
inquiry  and  C.V.  to:  W.J.  Clark, 
Director  of  Professional  Resources, 
NORTHWEST  PERMANENTE, 
PC.,  500  NE  Multnomah  Street, 
Suite  100,  Portland,  OR  97232-2099. 
(800)813-3763.  EOE. 


KAISER  PERMANENTE 

Northwest  Permanente,  P.C. 
Physicians  and  Surgeons 


Jim  Ellis  (800)  437-7676 


POSITION  WANTED 


Position  Wanted:  Alternative/Complementary 
Medicine  Position  wanted  in  western  USA. 
Board  Certified  Family  Practitioner.  Six  years 
Emergency  Medicine  practice.  Certified  Energy 
Healer  by  Jaffee  School  of  Energy  Mastery.  Call 
505-835-3814. 


PHYSICIANS  WANTED 


Medical  Director:  Sonoma  Developmental 
Center  has  an  immediate  opening  for  Medical 
Director.  The  Center  is  a 950  bed  residential  care 
facility  licensed  as  an  acute  care  as  well  as  NF 
and  ICE.  Under  administrative  direction  of  the 
Executive  Director,  the  Medical  Director  plans, 
organizes  and  directs  the  clinical  treatment  pro- 
grams of  the  Center,  and  assists  in  the  formula- 
tion of  overall  policy  for  the  Center.  The  Position 
requires  five  years  of  clinical  experience  as  a 
Physician  & Surgeon  or  Psychiatrist  working 
with  developmental  or  mental  disability  clients. 
Join  a committed  team  of  quality  and  service- 
focused  individuals  while  enjoying  a profession- 
ally rewarding  career  in  a beautiful  location  that 
is  only  50  miles  from  San  Francisco.  As  a State  of 
California  employer,  we  offer  an  excellent  com- 
pensation and  benefits  package.  For  considera- 
tion, please  write  to  Medical  Director,  Sonoma 
Developmental  Center,  P.O.  Box  1493,  Eldridge, 
CA  95431;  or  fax  resume  to  707-938-6574 

OREGON  AND  THE  NORTHWEST.  Urban,  sub- 
urban, rural  locations;  variety  of  practice 
arrangements;  all  specialties.  Placement  profes- 
sionals for  20  yrs.  Oberto  & Associates,  920 
Pinecrest  Terr,  Ashland,  OR  97520.  (800)  482- 
6656;  FAX  (541)  482-4951.  No  J-1  Opp. 
boberto@jeffnet.org. 

NEW  MEXICO  - BC/BE  GENERAL  SURGEON: 

Join  a well-established  single  specialty  group  in 
the  Four  Corners  where  you  can  enjoy  both  the 
Rocky  Mountain  beauty  and  the  Southwest  cul- 
ture. A great  place  to  raise  a family!  Excellent 
equipment,  competitive  salary,  benefit  package, 
and  more.  Laparoscopic  and  Vascular  experience 
preferred.  Call  Karie  Wood,  800-317-3587  or 
505-564-6923,  Fax  505-564-6938. 

INTERNISTS  FOR  ROCKY  MOUNTAIN  COM- 
MUNITY: Recreational  paradise!  Join  premier 
group  of  internists  with  1:4  call  or  better. 
Guaranteed  salary,  bonus,  benefits.  Contact: 
Betsy  Wegusen,  1-800-765-3055,  ID#; 
5721WE,  Fax:  314-726-3009,  e-mail;bwe- 
gusen@cejka.com 


MEDICAL  NEWSLETTERS 

HOW  TO  PASS  BOARD 
OF 

INTERNAL  MEDICINE 

Eor  first  FREE  issue  (24  pages) 
Send  $5  to  cover  post  & hand  to; 

ARORA  BOARD  REVIEW 

389  East  Mt.  Pleasant  Avenue 
Livingston,  NJ  07039 
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< Reprints  ^ 

Any  article  printed  in  WJM 
can  be  purchased  in  quanti- 
ties of  100  or  more.  Printed 
on  fine  quality  journal  stock. 
Prices  are  based  upon  article 
length  and  quantity 
ordered. 

Call  Allison  Spearman  for 
prices 

and  information, 

8:30  - 5:30  EST, 

Mon-  Fri, 

(804)  979-8034  ext.  146; 
or  E-Mail  to: 

aspearman@cjp.com 


PHYSICIANS  WANTED 


Since  1979 
the 


Locum  Tenens  Network  has  been  taking  the  has- 
sles of  the  paperwork  and  overhead  out  of  practic- 
ing medicine.  Practice  near  home  or  travel  the  coun- 
try. We  will  coordinate  all  your  travel  details  and 
provide  you  with  the  best  occurrence  malpractice 
policy  available.  Explore  a partnership  with  Interim 
Physicians  and  open  new  horizons  for  your  future. 

Call  today!  (800)  333-7828 


WESTERN  STATES  OPENINGS 


Many  multispecialty  groups  and  hospitals  have 
asked  us  to  recruit  for  over  100  positions  of  various 
specialties.  Both  permanent  and  locum  tenens.  Send 
CVto: 

Western  States  Physician  Services 
7510  No.  Trellis  Circle,  Fresno,  CA  93720 
Call  (800)  873-0786;  FAX  (800)  705-7943 
email;  weserve@lightspeed.net 
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PHYSICIANS  WANTED 


OCCUPATIONAL 

MEDICINE 


Portland,  Oregon 

Northwest  Permanente,  P.C.,  a physician- 
managed  multispecialty  group,  has  a full- 
time opportunity  available  for  a Board 
Certified  and/or  residency  trained  occupa- 
tional medicine  physician,  or  other  relevant 
primary  care  trained  physician,  at  our 
medical  offices  in  Portland,  Oregon.  Our 
new  associate  will  need  a background  in 
minor  injury  care  with  a base  knowledge 
of  exposures,  as  well  as  the  ability  to  par- 
ticipate in  case  management. 

Kaiser  Permanente’s  Occupational  Health 
Program  in  the  Northwest  Region 
(OregonAVashington)  has  a total  of  19 
physicians  and  covers  outpatient  clinics 
at  nine  sites  with  65,000  visits  per  year, 
an  Employee  Health  Service,  and  an 
Environmental  Safety  Program  serving 
nearly  6,000  employees.  There  are  plans 
to  expand  our  services  in  the  area  of 
national  occupational  medicine  consulting. 

We  offer  a competitive  salary  and  benefits 
package  which  includes  two  comprehensive 
pension  plans,  paid  professional  liability, 
sabbatical  leave  and  more.  Please  forward 
C\'  to:  W.J.  Clark,  Director  of  Professional 
Resources,  NORTHWEST  PERMA- 
NPINI'E,  P.C.,  500  NE  Multnomah, 
Suite  100,  Portland  OR  97232-2099. 
EOE 


Medicine 

Psychiatry 

*7  The  Official  Journal  of  the  ^ 
Association  of  Medicine  and  Psychiatry 


Physicians  Integrating 
Medical  And  Psychiatric  Knowledge 


♦ Peer-reviewed,  quarterly  journal  of  the  AMP 

♦ Content  originating  from  the  psychiatric  problems  that 
present  in  the  primary  care  setting,  emergency  room, 
medical/psychiatric  unit,  geriatric  unit,  and  consultation 
service 

♦ Original  articles,  reviews  and  case  reports 

♦ Clinical  case  conferences  from  Mass  General  Hospital 
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Charter  Rates  4-Issues 


□ SlOO  Individual  □ $200  Institutional 

□ $75  In-Training  □ $250  Outside  North  America 


CALL,  FAX,  OR  WRITE  TO  SUBSCRIBE: 

Phone  (804)  817-2000  Fax  (804)  817-2020 

Medicine  -e  Psychiatry 

CARDEN  JENNINGS  1224  West  Main  Street,  Suite  200 
Charlottesville,  VA  22903-2858 

Payment  by  check,  MasterCard  or  Visa  accepted 


KAISER  PERMANENTS 

Northwest  Permanente,  P C. 
Physicians  and  Surgeons 
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The  Quest  for  Mercy 


The  forgotten  ingredient  in  health  care  reform 
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by  Roger  J.  Bulger,  MD,  FACP 


The  Quest  for  Mercy  is  aimed  at  physicians,  includ- 
ing young  physicians  and  medical  students.  The  book 
addresses  managed  care  and  managed  cost,  sickness 
and  healing,  hope  and  despair,  relationships,  oaths, 
populations,  prevention,  and  patients. 


Roger  J.  Bulger,  MD,  FACP  is  President  of  the 
Association  of  Academic  Health  Centers  in  Washington, 
DC.  He  has  published  scores  of  papers  and  chapters,  as 
well  as  three  books  on  subjects  ranging  from  infectious 
diseases  to  medical  education,  humanities,  Hippocrates, 
and,  of  course,  academic  health  centers. 


The  Complete  Manuscript  As  Published  In 

The  Western  Journal  of  Medicine 


^^This  book  will  become  a classic,^’ 


Linda  Hawes  Clever,  MD 
Editor,  The  Western  Journal  of  Medicine 
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Transfusion-Free  Medicine  & 
Surgery  CME  Conference 

Los  Angeles,  California 


The  Transfusion-Free  Medicine  and 
Surgery  Center  and  the  Department  of 
Physician  Education  Services  at  Good  Samaritan  Hospital 
of  Los  Angeles  are  proud  to  announce  the  3rd  Transfusion- 
Free  Medicine  and  Surgery  CME  Conference  on  September 
11  and  12,  1998. 

This  conference  is  devoted  to  advancing  the  specialty 
of  Transfusion-Free  Medicine  and  Surgery  in  order  to 
achieve  quality  patient  care  without  blood  transfusion. 
Invited  leaders  in  this  field  will  present/discuss  important 
topics  pertaining  to  the  effective,  overall  care  of  patients 
without  the  use  of  blood  or  blood  products.  Physicians, 
nurses,  physician  assistants,  perfusionists  and  allied  healthcare 
providers  are  encouraged  to  attend. 

Good  Samaritan  Hospital,  accredited  by  the  ACCME, 
designates  this  continuing  medical  education  activity  for  a 
maximum  of  14  hours  in  Category  1 credit  of  the  Physician’s 
Recognition  Award  of  the  American  Medical  Association. 

At  the  conclusion  of  this  presentation  participants 
should  be  able  to: 

• Describe  the  progress  in  effective  treatments  that  avoid 
blood  transfusions 

• Test  the  benefits  of  medical  care  and  surgical  care 
without  blood  transfusion 

• Identify  research  work,  effective  treatment  strategies, 
new  technology,  and  new  drugs  and  devices  to  advance 
Transfusion-Free  medical  and  surgical  care 

Tuition  / Location/Registration 

$200  Physicians;  $150  Nurses,  Physician  Assistants, 
Perfusionists  & Allied  Health  Providers 

The  conference  will  be  held  at  the  Moseley-Salvatori 
Conference  Center  at  637  South  Lucas  Avenue  on  the  Good 
Samaritan  Hospital  campus  in  Los  Angeles.  For  registration 
information  call  (213)  977-2335,  or  you  may  obtain  a regis- 
tration form  via  the  Intenet  at  www.noblood.com  and  FAX  it 
to  (213)  977-2333. 


I 


r 


